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Thbrb are two methods of teaching, — ^the synthetic and the analytic. 
In the synthetic method, the pupil is first presented with a general 
view of the science he is studying, and afterwards with the particulars 
of which it consists. The analytic method reverses this order: the 
pupil is first presented with the particulars^ from which he is led, by 
certain natural and easy gradations, to those views which are more 
general and comprehensive. 

The Scholar's Arithmetic, published in 1801, is synthetic. If that 
is Hifmdt of the worl^, it is a fault of the tinus in which it appeared. 
The anal^c or inductive method of teaching, as now applied to ele* 
mentary mstruction, is amonff the improvements of later years. Its 
introduction- is ascribed to Festalozzi, a distinguished teacher in 
Switzerland. It has been applied to arithmetic, with great ingenuity, 
by Mr. Colbubn, in our own country. 

The analytic is uncpestionably the best method of acquiring know 
ledge ; the synthetic is the best method of recapitulating, or reviewing 
it. In a treatise designed for school education, both methods are use- 
ful. Such is the plan of the present undertaking, which the author, 
occupied as he is with other objects and pursuits, would willingly have 
forborne, but that, the demand for the Scholar's Arithmetic still con- 
tinuing, an ^hligqtiQn^Jncjm;gd_byJong-continue d and exte nd^dj^s^- 
trona^e, did not allow him to decline" fEe~1abour of a revTsal, which 
should adapt it to the present more enlightened views of. teaching this 
science in our schools. In doing this, however, it has been necessary 
to make it a new work. 

In the execution of this design, an analysis of each rule is first given, 
containing a familiar explanation of its various principles ; after. which 
follows n synthesis of these principles, with questions in form of a sup- 
plement. Nothing is taught dogmatically /'no technical term is used 
till it has first been defined, nor any principle inculcated without a pre- 
vious developement of its truth ; and the pupil is made to understand 
the reason of each process as he proceeds. 

The examples under each rule are mostly of a practical nature, be- 

S inning with those that are very easy, and gradually advancing to 
lose more difficult, till one is introduced containing larger numSers, 
and which is not easily solved in the mind ; then, in a plain, familiar 
manner, the pupil is shown how the solution may be facilitated by 
figures. In this way he is made to see at once their use and their op- 
pUcation. 

At the close of the fimdamental rules, it has been thought advisable 
to collect into one clear view the distinguishing properties of those 
mlet, and to give a number of examples involving one or more of them. 
These ezercisea will prepare the pupil more readily to understand the 
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4 PREFACE. 

application of these to the succeeding rules ; and, besides, will serve' 
to interest him in the science, since he will find himself able, by the 
application of a very few principles, to solve many curious questions. 

The arrangement of the subjects is that, whiclv to the author has 
appeared most natural, and may be seen by the Index. Fractions have 
received all that consideration 'which their importance demands. The 
principles of a rule called Practice are exhibited, but its detail of cases 
IS omitted, as unnecessary since the adoption and general use of federal 
money. The Rule of Three, or Proportion, is retained, and the solu- 
tion of questions involving the principles of proportion, by analysis f\a 
distinctiy shown. 

The articles Alligation, Arithmetical and Geon/MTical Progression, 
Annuities and Permutation, were prepared by Mr. ira Young, a mem- 
ber of Dartmouth College, from whose knowledge of the subject, and' 
experience in teaching, I have derived important aid in other parts of 
'the work. 

The numerical paragraphs arc chiefly for the purpose of reference: 
these references the pupil should not be allowed to neglect. His at- 
tention also ought to be particularly directed, by his instructor, to the' 
illustration of each particular principle, from wich general rules are 
deduced : for this purpose, recitations by classes ought to be instituted 
in every school where arithmetic is taught. 

The supplements to the rules, and the geometrical demonstrations 
of the extraction of the square and cube roots, are tiie only traits of the 
old work preserved in the new. 

0ANIEL ADAMS. 

Mont Vernon, (N. H.) Sept. 29, 1827. 
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^ XrUMERATIOir. 

IT 1. C A SINGLE or individyal thing is called a tmi/, unt/y, 
or om ;^one and one more are called txjoo ; two and one mpre 
are called three ; three and one more are called four ; four 
and one more are called five ; five and one more are called 
six; six and one more are called seven; seven and one more 
are called eight ; eight and one more are called tdne ; nine 
and one more are cSiled ten^ &c. 

/'These terms, which are expressions for quantities, are 
called numbers. <^There are two methods^of expressing, 
numbers shorter than writing them out in words ; one called 
the Roman method by letters,* and the other the Arabic 
method by figures. The latter is that in general use.^ 

In the Arabic niethod, the nine first numbers have each 
an appropriate character to represent them. Thus, 

* In the Roman method by letters, I represents one ; Vy^ve ; X, ten ; hjjijiy ; 
C, one hundred ; D,Jiv€ hundred ; and M, one tkouaand. 

As oileu as any letter is repeated, so many times its value is repeated, unless it 
be a letter representing a less number placed before one representing a^eoter;- 
tlien the less number is taken from the greater 3 thus, IV represents ^burv DC, mmf ^ 
dec, as wiJl be Iben in the following 

TABL.Br 

One 
Two 
Three 
Four 
Five 
Six 
Seven 
Eight 
Nine 
Ten 
Twenty 
Thirty 
Forty 
Fifty 
Sixty 
• Seventy 
Eighty 

* lO if used instetd ef D to represent five hundred, and 1^ every additional as 
Dezed at the ruht haaiid, the number is increased t«n times. 

t CIO is useo to represent one thousand, and for every ^ and 3 pat at each end) tb« 



I. 


Ninety 


LXXXX.orXC. 


11. 


Onelmndred 


C. 


111. 


TwoAdred 


CC. . 
CCC. ^ 


nil. or IV. 


Thre^undred 


V. 


Four hundred 


CCCC. 


VI. 


Five hundred 


D. or 10.* 


VII. 


Six hundred 


DC. 


VIIl. 


Seven hundred 


DCC. 


vim. or DC. 


Eight hundred ' 


DCCC. 


X. 


Nme hundred 


pcccc. 

M.orCIO.t 


XX. 


One thousand 


XXX. 


Five thousand 


IOO.orV.t 


XXXX.orXL. 


Ten thousand 


CClOO.orX. 


^l. 


Filly thousand* 


1000. 


h± 


Hundred thousand 


ccciooo.orc: 


LXX. 


One million 


M. 


LXXX. 


Two million 


MM. 



non^^tis increased ten times. 



over any number ioereasea Hs value vMikousaiii timss. 
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A trnUy unity y or ane^ is represented by this character, 1. 

Two . 2: 

Three 3. 

Four 4. 

Fwe . 6. 

Six 6. 

Seven 7. 

Eight . 8. 

Ninf . ... . . . . •. 9- 

Ten has no appropriate character to represent it ; but is 
considered as forming a unit of a second or higher 
order, consisting of tens^ represented by the same 
character (1) as a unit of the first or lower order, 
but is written in the second place from the right 
hand, that is, on the leftliand side of units ; and 
asyin this case, there are no units to be written 
with it, we write, in the place of units, a cipher, (0,) 
which of itself signifies nothing ; thus, "" 

One ten and one unit are called 

One ten and two units are called 

One ten and three units are called 

One ten and four units are called 

One ten and five units are called 

One ten and six units are called 

One ten and seven units are called 

One ten and eight units are called 

One ten and nine units are called 

Two tens are called ^ 

Tiiree tens are called W 

Four tens are called 

Five tens are called 

Six tens are called- 

Seven tens are called 

Eight tens are called 

Nine tens are called 

Ten. tens are called a hundred^ which forms a unit ot a. 
still higher order, consisting of AundfredEt, represented 
by the same character (1) as a unit of each of the 
foregoing orders, but is written one place further 
toward &e left hand, that is, on the left hand side 
of tens ; thus, . . . . One hmdred 100. 

One hundred, one ten, and one unit, are called . 

One hundred and eleven llf .. 



^; thus. Ten 


10. 


. ^ Eleven 


11. 




Twelve 


12. 




Thirteen 


13. 




Fourteen 


14. 




. ' Fifteen 


15 




Sixteen 


16. 




Seventeen 17. 




Eighteen 


18. 




Nineteen 


19. 




Twenty 


20. 




. Thirty 


30. 




Forty 


40. 




Fifty . 


.60. 




Sixty 


60. 




Seventy 


70. 




Eighty 


80. 




Ninety 


90. 
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IT 2. There are three hundred sixty-five days in a year. 
In this number are contained all the orders now described, 
viz. units, tens, and hundreds. Let it be recollected, umt$ 
occupy the first place on the right hand ; tenSj the second 
place horn tiie nght hand; hundreds^ ^e4hird pl(zce. This 
number may now be decomposed^ that is, separated into parts^ 
exhibiting each order by itself, as follows: — ^The highest 
order, or hundreds, are three^ represented by this character, 
3; but, that it maybe made to occupy the third place, count- 
ing from the right hand, it must be followed by two ciphers, 
thus, 300, (three hundred.) The next lower order, or tensy 
are six, (six tens are sixty,) represented by this character, 6 f 
but, that.it may occupy die second place, which is the place 
of tens, it must be followed by one cipher, thus, 60, (sixty.) 
The lowest order, or urdtSj are five^ represented by a siiigle' 
character, thus, 6, (five.) 

We may now combine all these parts together, first writing 
down the five units for the right hand figure, thus, 5 ; then 
the six tens (60) on the left hand of the units, thu», 65 ; thea 
\ the three hundreds (300) on the left hand of the six tens, 
thus, 366, which number, so written, may be read three 
hundred, six tens, and five units ; or, as is more usual, three 
hundred and sixty-five. 

^ 3. Hence it apx)ears^, that figures haee a different value 
according to the place they occvpyy counting from the fight hand 
towards the left. 

Take for example the number 3 3 3, made by the same 
figure three times repeated. The 3 on the right hand, or in 
the first place, signifies 3 units ; the same figure, in the second 
place, signifies 3 tens^ or thirty ; its value is now increased 
ten times. Again, the same figure, in the third place, signi- 
fies neither 3 units^ nor 3 ten^s^ but 3 hundreds^ which is ten 
times the value of the same figure in the place immediately 
preceding, that is, in the place of tens ; and this is a funda- 
mental law in notation',vtJiat a removal of one place towards 
the left increases the value of a figure ten times. « 

^Ten hundred make a thousand, or a unit of the fourth 
order.. Then follow tens and hundreds of thousands, in the 
game manner as tens and hundreds of units. To thousands 
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10 NUMERATION. IT S. 

succeed frdUionSy bUUona^ &c., to each of which, as to units 
and to thousands, are appropriated three places,* as exhi- 
bited in the following examples : 






a rt 2 s i 

Is o S o 2 w; 

O? H PQ S H & 



rpj ^3 T3 ^CJ ^3 

(J) 4) 4) 4) d) 



S MHS MBS MhS KHP MHt§ 
Example 1st. 3 17 4 5 9 2 8 3 7 4 6 3 6 12 

Example 2d. 3, 1 7 4, 5 9 2, 8 3 7, 4 6 3, 5 1 2, 

'^ o ^ . ^ —J* M^ 'O n3 . 

'CjS -C.S S 'C o I :§ o § .2 J S -go 
a)CC cjfio a)Sfl FdS fciC** SC^jt 
S.S'S <^S;r! a.S.o «a);2 g^Sg a*S-3 

To facilitate the reading of large numbers, it is frequently 
practised to point them off into periods of three figtires eachy 
as in the 2d example. l!he names^and the order of the pe- 
riods being known, this division enables us to read num- 
bers consisting of many Bgures as easily as we can read 
three figures only. Thus, the above examples are read 3 
(three) Quadrillions, 174 (one hundred seventy-four) Tril- 
lions, 692 ffive hundred ninety-two) Billions, 837 (eight 
hundred thirty-seven) Millions, 463 (four hundred sixty^ 
three) Thousands, 612 (five hundred and twelve.) 

After the same manner are read the numbers contained in 
the following r 

* This is according to the French method of counting. The Enelish, after 
hundreds of millions, mstead of proceeding to billions, reclon thousancb, t^ns and 
hundreds of thousands of millions, appropriating six places, instead of three, to 
mUlioQS, biUionS; &c. 
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a 
o 






NUMERATION TABLE. 

Those words at the head of the 
tahle are applicable to any sum or 
number, and must be committed per- 
fectly to memory, so as to be readily 
applied on any^ocdasion. 



9 
5 
10 3 
8 6 1 



o 

.... 7 
... 8 6 
..432 
.7054 
8 6 2 0^ 
3 7 1 
ae 
2 7 
5 4 9 



/^ 






Of these characters, l, 2, 3, 4, 5, 
6, 7, 8, 9, 0, the nine first are some- 
times called significant figures, or 
digits, in distinction from the last^ 
which, of itself, is of no value, yet, 
placed at the right hand of another 
figure, it increases the value of 
that figure in the same tenfold pro- 
portion as if it had been followed by 
any one of the significant figures. 



Note, Should the pupil find any difficulty in reading the 
foUovring numbers, let him first transcribe them, and point 
them off into periods. 

6768 62831209 286297314013 

34120 176264013 6203846761204 

701602 3466720834 13478120673019 . 

6639285 26037026631 341246801734626 

V The expressing of numbers, (as now shown,) by figures, 
is called Notation^ ) The reading of any number set down in 
figures, is called NumercUian. 

After being able to read correctly all the numbers in the 
foregoing table, the pupil may proceed to express the fol- 
lowing numbers by figures : 

1. Seventy-six. 

2. Eight hundred and seven. 

3. Twelve hundred, (that is, one thousand and two hun- 
dred.) , 
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4. Eighteen hundred. 

6. Twenty-seven hundred and ninettpn. 
j6. Forty-nine hundred and sixty. 

7. Ninety-two thousand and forty-five. 

8. One hundred thousand. 

9. Two millions, eighty thousands, and seven hundreds. 
10> One hundred millions, one hundred thousand, one 

hundred and one. 

11. Fifty-two millions, six thousand, and twenty. 

12. Six billions, seven millions, eight thousand, and nine 
hundred. 

13. Ninety-four billioni^ eighteen thousand, one hundred 
and seventeen, 

14. One hundred thirty-two billions, two hundred millions, 
and nine. 

15. Five trillions, sixty billions, twelve millions, and ten 
thousand. 

16. Seven hundred trillions, eighty-six billions, and seven 
millions. 



ADDXTIOK 

OF SIMPLE NUMBERS. * 

IF 4- 1. James had 6 peaches, his mother gave Vrr. 2 
peaches more ; how many peaches had he then ? 

2. John bought a slate for 25 cents, and a book for eight 
cents ; how many cents did he give for both ? 

3. Peter bought a waggon for 36 cents, and sold it so as 
to gain 9 cents ; how many cents did he get for it ? 

4. Frank gave 15 walnuts to one boy, 8 to another, and 
had 7 left ; how many walnuta had he at first ? 

5. A man bought a chaise for 54 dollars ; he expended 8 
dollars in repairs, and then sold it so as to gain 5 dollars ; 
how many dollars did he get for the chaise ? 

6. A man bought .3 cows ; for the first he gave 9 dollars, 
for the second he gave 12 dollars, and for the other he gave 
10 dollars ; how many dollars did he give for all the cows ? 

7. Samuel bought an orange for 8 cents, a book for 17 
cen% a knife for 20 cents, and some walnuts for 4 ce^its ; 
how many cents did he spend ? 
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8. A man had 3 calves worth 2 dollars each, 4 calves 
^ortfa 3 dollars each, and 7 calves worth 5 dollars each ; 

• ^ow many calves had he ? 

9. A man sold a cow for 16 dollars, some com for 20 dol- 
lars, wheat for 25 dollars, and butter for 5 dollars ; how 
many dollars must he receive ? 

The putting together two or more numbers, (as ill the 
foregoing examples,) so as to make one whole number j is 
called Addition^ and the wholg) number is^alled the stmiy or 
amount. & - 

10. One man owes me 6 dollars, another owes me 6 
dollars, another 8 dollars, another 14 dollars, and another 3 
dollars ; what is the amount due to me ? 

11. What is the amount of 4, 3, 7, 2, 8, and 9 dollars? 

12. In a certain school 9 study grammar, 15 study arith« 
metic, 20 attend to writing, and 12 study geography; what 
is the whole number of scholars ? 

Signs. ^A cross, +, one line horizontal and the other per* 
pendicular, is the sign of addition. It shows that numbers, 
with this sign between them, are to be added together. It 
is sometimes read pluSj which ib a Latin word signifying 

jf Two parallel, horizontal lines, =, are the sign of equality. , 
2t signifies that the number before it is equal to the number 
<^er it Thus, 5 + 3 = 8 is read 5 and 3 are 8 ; or, 5plu8 
(that is, more) 3 is equal to 6. 

In this manner let we pupU be i^ostiocted ti^.eommit the 
following 



Al>DITI01f TABI^^. 



2- 


hO= 2 


2- 


-1= 3 


2- 


-2= 4 


2- 


-3= 6 


2- 


-4= 6 


2- 


-5= 7 


2- 


-6= 8 


2- 


-7= 9 


2- 


-8 = 10 


2- 


-9 = 11 




B 



3 + 0= 3 


4H 


h0= 4 


^H 


3 + 1= 4 


4r 


il= 5 


5- 


3 + 2= 6 


4- 


-2= 6 


5- 


3 + 3= 6 


4- 


.3= 7 


5- 


3 + 4= 7 


4- 


-4= 8 


5- 


3 + 5= 8 


4- 


-5= 9 


5- 


3 + 6= 9 


4- 


-6 = 10 


5- 


3 + 7=10 


4- 


-7=11 


5- 


3 + 8=11 


4- 


-8=12 6-i 


3 + 9 = 12 


4- 


-9=13 1 


M 



0= 5 
1= « 
?= 7 
3= 8 
4=3 9 
5s=10 
6=111 
7=12 
8 = 1% 
OssM 
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16 ADDITION OF SIMPLE NUMBERS. Y 6* 

^•ERATION. Writing down the numbers as 

First bagj 876 already directed, we begin with the 

^condbag, 663 yjght hand, or unit column, and 

Third bag, J24 f^^^ ^^ amount to be 13, that is, 

Amomt 2063 ^ ^"^^*® ^^^ ^ ^^' Setting down 

' the 3 units, or right hand figure, 

in unit's place, directly under the column, wc reserve the 
1 ten, or left hand figure, to be added with the other 
tens, in the next column, saying, 1, which we reserved, to 2 
makes 3, and 6 are 8, and 7 are 16, whi^h is 6 units of its 
oum order, and 1 unit of the next higher order, that is, 6 tens 
and 1 hundred. Setting down the 6 tens, or right hand Tigure, 
directly under the column of tens, we reserve the left hand 
figure , or 1 hundred, to be added in the column of hun- 
dreds, saying, 1 to 6 is 6, and 6 are 12, and 8 are 20, which 
being the last column, we set down the whole number, 
writing the 0, or right hand figure, directly under the column, 
and carrying forward the 2, or left hand figure, to the next 
place, or place of thousands. Wherefore, we find the whole 
amount of money contained in the three bags to be 2053 
dollors, — ^the answer.. 

Proof. We may reverse the order, and, beginning at the 
top, add the figures downward. If the two results are alike^ 
the work is supposed to be right. 

From the examples and illustrations now given, we de- 
rive the following 

I. Write the numbers to be added, one under another, 
placing units under units, tens undbr tens, &c., and draw • 
line underneath. 

II. Begin at the right hand or unit column, and add to- 
gether all the figures contained in that column : if the 
amount does not exceed 9, write it under the column ; but 
if the amount exceed 9, so that it shall require two or more 
figures to express it, write down the unit figure only under 
the column; the figure or figures to the left hand of unitfl^ 
being tens^ are so many units of the next higher order, 
which, being reserved, must be carried forward, and added 
to the first figure in the next column. 

III. Add each succeeding column in the same manaeri aii4 
set down the whole amount at the last column 
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T 5. ADDITION or SUIPI.A KUMBERr. 17 

EXAMPLES FOR PRACTICE* 

» 

19. A man botiglit four loads of hay; one load weighed 
1617 pounds, another weighed 1950 pounds, another 2156 
pounds, and another 2210 pounds; what was the amount 
of hay purchased ? 

20. A person owes A 100 dollars, B 2160 dollars, C 785 
I dollars^ 92 dollars ; what is the amount of his debts ? 

21. A farmer raised in one year 1200 bushels of wheat, 
850 bushels of Indian com, 1000 bushels of oats, 1086 bush* 
els of barley, and 74 bushels of pease ; what was the whole 
amount? Ans. 4210. 

22. St Paul's Cathedral, in London, cost 800,000 pounds 
sterling ; the Royal Exchange 80,000 pounds : the Mansion- 
House 40,000 pounds ; Black Friars Bridge 152,840 pounds; 
Westminster Bridge 389,000 pounds, and the Monument 
13,000 pounds ; what is the amount of these sums ? 

Am. 1,474,840 pounds. 

23. At the census in 1820, the number of inhabitants in 
the New England States was as follows : — Maine, 298,335 ; 
New Hampshire, 244,161 ; Vermont, 236,764 ; Massachu- 
setts, 253,287 ; Rhode Island, 83,059 ; Connecticut, 275,248 ; 
what was the whole number of inhabitants, at that time, in 
those States ? Ans. 1,839,854. 

24. From the creation to the departure of the Israelites 
from Egypt was 2513 years ; to the siege of Troy, 307 years 
more; to the building of Solomon's Temple, 180 years; to 
the building of Rome, 251 years; to the expulsion of the 
kings from Rome, 244 years ; to the destruction of Carthage 
363 years ; to the death of Julius Ca^sar^ 102 years ; to Uie 
Christian era, 44 years ; required the time from the Crea- 
tion to the Christian era. Ans. 4004 years. 

25. 26. 

J 863705421061 43675830 2 1468 

8107429 3 15638 1752349713620 

62530 3 4792 6081275306217 

247135 5652 1 74630128 

86 73 87032634720 18 



B* 
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27. 28. 

^8^420 7631023 9023754 6 82185 

318 1^234567 2948 2 83496732670 & 

6 057042087094 93063 4 2167 a^l 

3162835906718 2365478024 3 6$^ 

7604286537892 , * 8 5 6 7 8 9 



29. What is the amount of 46723, 6742, and 986 dollars/ 

30. A man has three orchards ; in the first there are 140 
tt«es' that heaf apples, and 64 trees that bear peaches ; in 
the second, 234 trees bear apples, and 73 bear cherries ; is 
the third, 47 trees bear plums, 36 bear peara, and 25 bear 
cherries ] how many trees in all the orchards ? 



BXJWUBMH7XT 

rO NUMERATION AND ADDITION. 

QUESTIONS. 

1. What is a single or individual thing called ? 2. What 
is notation ^ 3. What are the methods of notation now in 
use ? 4. How many are the Arabic characters or figures ? 
5. What is numeration ? 6. Whet is a fundamental law in 

notation ? 7. What is addition ? 8. What is the rule 
for addition? 9. What is the result, or number sought 

called? 10. What is the sign of addition? 11. of 

equality? J12. How is addition proved ? 

EXERCISES. 

1. Washington was bom in the year of our Lord 1732; 
he waa 67 years old when he died ; in what year .of our 
Lord did he die ? ^ 

2. The invasion of Ghreece by Xerxes took place 481 years 
before Christ ; how long ago is that this current year 1827 ? 

3. There are two numbers, the less number is 8671, tike 
difference between the numbers is 597 ; what is the greater 
number. 
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H^ 8, 6. BUBTRACtlON OF flUlPIX vuUsMam. 1# 

4. A man borrowed a sum of money, and paid in part 
684 dollars ; the sum left unpaid was 876 doilars; wbat wat 
&e sum borrowed ? 

5. There are four numbers, the first 317, the second 81% 
tke third 1350, and the fourth as mueh as the other three | 
what is the sum of them all ? 

6. A gentleman left his daughter 16 thousand^ 16 bun* 
dred and 16 dollars ; he left his son 1800 more than hia 
daughter ; wha^ was his son's portion, and what was tha 
amount of the whole estate ? a { Son's portion, 19,416* 

^"*- ^ Whole estate, 37,032. 

7. A man, at his death, lefi his estate to his four children, 
wha, after paying debts to the amount of 1476 dollars^ 
received 4768 doilars each; how much was the whola 
estate? Ans. 20548. 

8b A maa bought four hogs, each weighing 375 pounds i 
how much did they all weigh? An$. 1500. 

9. The fore quarters of an ox weigh one hundred and 
^ght pounds each, the hind quarters .weigh one hundred 
and twenty-four pounds each, the hide seventy-six pounds, 
and the tallow sixty pounds ; what is the whole weight of 
the ox? Ans.SOa 

' 10. A man, being asked his age, said he was thirty-four 
jFearo old when his eldest son was born, wha was then^« 
teen years cf age ; what was the age of the father ? 

II. A man sold two cows for sixteen dollars each, twei** 
ty bushels of com for twelve dollars, and one hundred 
pounds of tallow for eight dollars ; what was hia due ? 



I - 



OF SIMPLE NUMBERS. 



iltf. 1. Charles, having 18 cents, bought a book, for wlikt^ 
he gave 6 cents ; how many cents had he lefi ? 

2. John had 12 apples; he gave 5 of them to his brother; 
how many had he left ? 

3. Peter played at marbles ; he had 23 when he began, 
but when he had done he had only 12 ; how many did be 
lose? 
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to SVBTRACflON OF SIMPLE NUMBSttfi. It €. 

4. A man bought a cow for 17 dollars, and sold her again 
for 22 dollars ; how many dollars did he gain ? 

^ 6. Charles is 9 years old, and Andrew is 13 ; what is the 
difference in their ages ? 

6. A man borrowed 60 dollars, and paid all but 18; how 
many dollars did he pay ? that is, take 18 from 60, and 
how many would there be left ? 

7. John bought a book and slate for 33 cents ; he gave 8 
eents for the book ; what did the slate cost him ? 

8. Peter bought a waggon for 36 cents, and sold it for 46 
cents; how many cents did he gain by the bargain ? 

9. Peter sold a waggon for 46 cents, which was 9 cent§ 
more than he gave for it ; how many cents did he^ give for 
the waggon ? 

10. A boy, being asked how old he was, said tkat he wm 
26 years younger &an his father, whose age was 33 years ; 
how old was the boy ? 

' The taking of a less number from a greater (as in the 
fbregoing examples) is called SuhfracHonT^ The greater 
'number is called the (jninuendy' the less number th^Mi5/ra-] 
kend^ and what is left after subtraction is called the ^ffer-- 
enccj OT{remainder:^ 

11. If the minuend be 8, and the sidbtrahend 3, what if 
the difference or remainder ? Ans. 6. 

12. If the subtrahend be 4, and the minuend 16, what is 
the remainder ? 

13. Samuel bought a book for 20 cents ; he paid down 12 
eents ; how many cents more must he pay ? 

Sign, (a short horizontal line,) — , is the sign of subtrae^ 
tion. It is usually read minus^ which is a Latin word sign>- 
fying less. It shows that the number after it is to be taken 
from the number before it. Thus, 8 — 3 = 6, is read 8 m^ 
BUS or less 3 is equal to 5 ; or, 3 from 8 leaves 6. The 
latter expression is to be used by the pupil in committing 
Ihie following 

% 
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«l 



2— 2z=0 
3—2=1 
4 — 2 = 2 
6—2 = 3 
6 — 2 = 4 
7—2 = 6 
8—2 = 6 
9 — 2 = 7 
10 — 2 = 8 



StTBTBACTION TABLE. 

6 — 3 = 3 
7—3 = 4 
8—3 = 6 
9 — 3 = 6 
10 — 3 = 7 



3—3 = 
4 — 3 = 1 
6—3 = 2 



4 — 4 = 

5 — 4=1 

6 — 4 = 2 

7 — 4 = 3 

8 — 4 = 4 

9 — 4 = 5 
10 — 4 = 6 



5 — 6 = 

6 — 5=1 

7 — 5 = 2 

8 — 5 = 3 
9—5 = 4 

10 — 5 = 5 



6 — 6 = 

7 — 6 = 1 

8 — 6 = 2 

9 — 6 = & 
10—6 = 4 



7—7 = 

8 — 7=1 

9 — 7 = 2 
10 — 7 = 3 



8 — 8 = 

9 — 8=1 
10 — 8 = 2 



9 — 9 = 
10 — 9 = 1 



7 — 3 = how many ? 

8 — 5 = how many ? 

9 — 4 = how many ? 

12 — 3 =: how many ? 

13 — 4 =: how many ? 



18 — 7 = how many ? 
28 -*- 7 =: how many ? 
22 — 13 = how manv > 



28- 

i — 6 =: how many ? 
41 — 15 = how many ? 



5 -^ # =: now many r 
22 — 13 = how many ? 
33 — 6 =: how many ? 



IT 7. When the numbers are srruUly as in the foregoing 
examples, the taking of a less number from a greater is rea- 
dily done in the mind; but when the numbers are large. 
the operation is most easily performed part at a time, and 
therefore it is necessary to write the numbers down before 
performing the o«- ^ration. 

14. A farmer, having a flock of 237 sheep, lost 114 of 
them by disease ; how many had he left ? 

Here we have 4 units to be taken from 7 units, 1 ten U 
be taken from 3 tens, and 1 htmdred to be taken from 2 
hundreds. It will therefore be most convenient to write the 
less number ander the greater, observing, as in addition, to 
place units under units, tens under tens, &c thus : 

We now begin with the 



• OPERATION. 
From 237 the minuend^ 
Take M4 the subtrahend^ 



units, saying, 4 (units) from 



7, (units,) and there remain 3^ ,r 
(umts,) which we set down 
directly under the column in 
unit's place. Then, proceed 
rug to the next column, xve say, 1 (ten) from 3, (tens,) and 
\liere remain 2, (tens,) which we set down in ten^9 place* 



123 the remainder. 
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Proceeding to the next coliram, we say, I (hundred) from 2, 
(hundreds^) and there remains 1, (hundred,) which we set 
down in hundred^s place, and the work is done. It now ajK 
pears, that the number of sheep left was 123 ; that is, 
237—114=123. 

. After the same manner are performed the following ex- 
amples: 

15. There are' two farms; one is valued at 3750, and the 
other at 1500 dollars ; what is the difference in the value 
of the two farms ? 

16. A man's property is worth 8560 dollars, but he has 
debts to the amount of 3500 dollars ; what will remain after 
paying his debts ? 

17. James, having 15 cents, bought a pen-knife, for which 
he gave 7 cents ; how many cents had he left ? 

OPERATION. 

15 cents. A difficulty presents itself here ; for we 

7 cerUSi cannot take 7 from 5 ; but we can take 7 

— , , from 15, and there will remain 8. 

Scents left. 

18. A man bought a horse for 85 dollars, and a cow for 
27 dollars; what did the horse cost him more than the 
cow? 

OPERATION. ^^^ same difficulty meets us here as ia 

Horsey 85 the last example ; we cannot take 7 from 
OrtOy 27 5 ; but in the last example the larger num* 

— her consisted of 1 ten ar * 5 units, which 
Difference, 68 together make 15; we therefore took 7 
from 15. Here we have 8 tens and 5 units. We can now, 
in the mind, suppose 1 ten taken fiy>m the 8 tens, which 
would leave 7 tens, and this 1 ten we can suppose joined to 
the 5 units, making 15. We can now take 7 from 15, as be* 
fore, and there wUl remain 8, which we set down. The 
taking of 1 ten out of 8 tens, and joining it with the 5 units, 
is called borrowing ten. Proceeding to the next higher o»> 
der, or tens, we must consider the upper figure, 8, from 
which ^ve borrowed, 1 less, calling it 7; then, taking 2 (tenr) 
from 7, (tens,) there will remain 5, (tens,) which we set aowiiy 
making the difference 58 dollars. Or, instead ci- making 
the dipper figure I less^ calling it 7, we may make the btoer 
figure one tMntf calling it 3, and ihe resuHtnH bel^stm»| 
m 8 from 6 leave* 5, the same as 2 from 7. 
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19. A man borrowed 713 dollars, and paid 471 doUars ; 
how many dollars did he then owe? 713 — 471= how 
many ? Ans. 242 dollars* 

20. 1612 — 465 = how many? ilw. 1147. 

21. 43751 — 6782 = how many ? Ans. 36969. 

IT 8. CThe pupil will readily perceive, that subtraction is 
die reverse of addition .\ 

22. A man bought 40 sheep, and sold 18 of them ; how 
many had he left ? 40 — 18 := how many ? Ans. 22 sheep. 

23. A man sold 18 sheep, and had 22 left; how many had 
he at first ? 18 -{- 22 = how many ? Ans. 40. 

24. A man bought a horse for 75 dollars, and a cow for 
16 dollars ; what was the difference of the costs ? 

75 — 16 :^ how many ? Reversed, 59 -j- 16 = how many? 

25. 114 — 103 = howmany? Reversed, 11 + 103 = how 
many ? 

26. 143 — 76 = how many ? Reversed, 67 + 76 = how 
many? 

Hence, subtraction may be proved by addition^ as in the 
(bregoing examples, and^ddition by suhtra/:tion. 

*To prove suhtraction^fyve may add the remainder to the 
mbtrahend^ and, if the work is right, the wnaunt will be equal 
to the minuend. \ 

tjb prove addition^ we may subiracty successively, &ota 
the amount, the several ntmiSers which were added to pro- 
duce it, and, if the work is right, there will be no re- 
wuUnder.) Thus 7 + 8 + 6 = 21; proo/, 21 —6 = 15, and 
1 5 — 8 = 7, and 7 — 7 = 0. 

From the remarks and illustrations now given, we deduct 
the following 

Rtri^B. 

I. Write down the numbers, the less under the greater, 

eadug units under units, tens under tens, &c. aed draw m 
le under them.'% 

II. Beginning with units, take successively each figure in 
the lower number from the figure over it, and write the re- 
mainder directly below. 

IIl4,JVhen the figure in the lower number exceeds Hhm 
igure over it, suppose 10 to be added to the ttpper figure; 
but in. this c^8C '^c must add 1 to the lotoer figure in the 
i^ext column, before subtracting. This is called borromk^lO^ 
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exampi.es for practice. 

27. If a farm and the buildings on it be valued at 10000, 
jid the buildings alone be valued at 4567 dollars, what is 

the value of the land ? 

28. The population of New England, at the census in 
1800, was 1,232,454 ; in 1820 it was 1,659,854 ; what was 
the increase in 20 years ? 

29. What is the difference between 7,648,203 and 
928,671 ? 

30. How much must you add to 358,642 to make 
1,487,946 ? 

31. A man bought an estate for 13,682 dollars, and sold it 
again for 15,293 dollars^ did he gain or lose by it? and how 
much? 

32. From 364,710,825,193 take 27,940,386,574. 

33. From 831,025,403,270 take 651,308,604,782. 

34. From 127,368,047,216,843 take 978,654,827,362. 



SUFFZiXnUCElfT 

L TO SUBTil ACTION. ; 

QUESTIONS. 

1. What is subtraction? 2. What is the greater number 
called ? 3. — — the less number ? 4. What is the remA 
or answer called? 5. What is the. sign of subtraction? 
6. What is the nde 7 7. What is understood by borrowing 
ten ? 8. Of what is subtraction the reverse ? 9. How b 
subtraction proved ? 10. How is addition proved by sub- 
traction ? 

EXERCISES. 

1. How long from the discovery of America by Gohunr 
bus, in 1492,- to the commencement of the Revolutionar^r 
war in 1775, which gained our Independence ? 

2. Supposing a man to have been bom in the year 1778, 
now old was he in 1827 ? 

3. Supposing a man to have been 80 years old m th.e year 
1826, in what year was he bom ? 

4. There are two numbers, whose difference b 8764 ; &• 
greater number is 15687 ; I demand the les^ ? 
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6. What number is that i^hich, taken from 3794, leaves 
865? 

6. What number is that to which if you add 789, it will 
become 6u50 ? 

7. In New York, by the census of 1820, there were 
123,706 inhabitants; in Boston, 43,940; how many more 
inhabitants were then in New York than in Boston? 

8. A man, possessing an estate of twelve thousand dollars^ 
gave two thousand five hundred dollars to each of his two 
daughters, and the remainder to his son ; what was his son's 
share ? 

9. From seventeen million take fifty-six thousand, and 
what will remain ? 

10. What number, together with these three, viz. 1301, 
2561, and 3120, will make ten thousand? j ' f 

11. A man bought a horse for one hundred and fourteen 
dollars, and a chaise for ont; hundred and eighty-seven dol- 
lars ; how much more did he give for the chaise than for 
the horse ? 

12. A man borrows 7 ten dollar bills and 3 one dollar 
bills, and pays at one time 4 ten dollar bills an(* 5 one doi> 
lar bills; how many ten dollar bills and one Jollar bills 
must he afterwards pay to cancel the debt ? 

Am, 2 ten doll, bills and 8 one d:.H. 

13. The greater of two numbers is 24, and the less is 16; 
what is their difference ? 

14. The greater of two numbers is 24, and their ditife^* 
ence 8 ; ^ hat is the less number ? 

15. The sum of two numbers is 40, the less is 16 ; wLal 
is the greater ? 

16. A tree, p8 feet high, was broken off by the wind ; tht 
top part, which fell, was 49 fe^et long; how higb was Him^ 
•tump which was left ? 

17. Our pious ancestors landed at Plymputh, Massacbn^ 
telts, in 1620 ; how many years since ? 

18. A man carried his produce to market ; he sold hk 
pork for 45 dollars, his cheese for 38 dollars, and his butttv 
for 29 dollars ; he received, in pay, «alt to the value of It 
dollars, 10 dollars worth of sugar, 5 dollars worth of mo^ 
lasses, and the rest in money; how much mo**ey did !«• 
teceive ? J.n», HO (!ollart. 

19. A boy bought a sled for 28 centSy and gave 14 cebit 

C 
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to have it repaired ; he sold it for 40 cents ; did he gain or 
lose by the bargaiu ? and how much ? 

20. One man travels 67 miles in a day, another man fol- 
lows at the rate of 42 miles a day ; if they both start from 
the same place at the sam^ time, how far will they be apart 

at the close of the first day ? — of the second ? ^^ of 

the third? of the fourth ? 

21. One man starts from Boston Monday morning, and 
travels at the rate of 40 miles a day ; another starts from the 
same place Tuesday morning, and follows on at the rate of 
7C, miles a day ; how far are they apart Tuesday night ? 

Am', 10 miles. 

22. A man, owing 379 dollars, paid at one time 47 dol- 
lars, at another time 84 dollars, at another time 23 dollars, 
and at anotlier time 143 dollars ; how much did he then 
owe ? Am. 82 dollars. 

23. A man has property to the amount of 34764 dollars^ 
but there aie demands against him to the amount of 14297 
dollars ; how many dollars will be lelt after the payment of 
his debts ? 

24. Four men bought a lot of land for 482 dollars; the 
first man paid 274 dollars, thq second man 194 dollars lesf 
than the first, and the third man 20 dollars less than the 
second ; how much did the second, the third, and the fourth 
man pay ? C The second paid 80. 

Am. < The third paid 60. 
( The fourth paid 68. 

25. A man, having 10,000 dollars, gave away 9 dollars ; 
ho,w many had he left ^ Am. 9991. 



INRJKTXrKXCATXOlff 

OF SIMPLE NUMBERS. 

IT 9. 1. If one orange costs 6 cents, how many cents 

must I give for 2 oranges? bow many cents for 3 

oranges ? — - for 4 oranges ? 

2. One bushel of apples costs 20 cents ; how many cent*, 
must I give for 2 bushels ? for 3 busheb ? 
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3. One gallon contains 4 qaartfs ; how many quarts in 2 
gallons ? in 3 gallons ? in 4 gallons ? 

4. Three men bought a horse ; each man paid 23 dolours 
for his share ; how many dollars did the liorse cost tliem ? 

5. A man has 4 farms worth 324 dollars each ; how many 
dollars are they all worth ? 

6. In one dollar there are one hundred cents ; how many 
cents in 5 dollars ? 

7. How much will 4 pair of shoes cost at 2 dollars a pair? 
§. How much will two pounds of tea cost at 43 cents a 

pound ? 

9. There are 24 hours in one day ; how many hours in 2 

days ? in 3 days ? in 4 days ? in 7 

days ? 

10. Syc boys met a beggar, and gave liim 15 cents each; 
how many cents did the beggar receive ? 

When questions occur, (as in the above examples,) where 
the same number is to be added to itself several times, the 
operation may be much facilitated by a rule, called Aftdti- 
plication^ in which the number to be repeated U called the 
multiplicand^ and the number which shows how many times 
the muhrpKcand is to be repeated is called the multiplier. 
The multiplicand and multiplier, when spoken of collectively^ 
are called the^ac£or»i (producers,) and the answer is called 
the product, 

11. There is an orchard in which there are 5 rows of treps, 
and 27 trees in each row ; how many trees in the orchard ? 

In this example, it is 

h the first roWy 27 trees, evident that the whole 

second .... 27 nuTiber of trees will be 

third .... 27 equal to the amount of 

fourth .... 27 five 27's added together. 

fijih .... 27 In adding, we find 

, \ , , , ,— T: that 7 taken (i\e times 

h the whole orchard, 135 trees. amounts to 35. We write 

down the five units, and 
reserve the 3 tens ; the amount of 2 taken five times is 10, 
and the 3, which we reserved, makes 13, which, written to 
the left of units, makes the whole number of trees 135. 

If we have learned that 7 taken 5 times amounts to 86, 
and that 2 taken 5 times amounts to 10, it is plain we need 
write the number 27 but once, and then, setting the multi- 
Digitized by vjOOqIc 
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pli*»r under it, we may say, 6 times 7 are 36, writing down 
the 5, and reseniug the 3 (tens) as in addition. Again, 5 

times 2 (tens) are 
Multiplicand^')^ trees in each row, 10, (tens,) and 3, 

Multipliery '\ 6 rows. (tens,) which wc 

n J . TZ^ A reserved, malce 13, 

Product, y 13o ^ees, Ans. (^ens,) L before, 

IT 10. 12. There are on a board 3 rows of spots, and 4 
spots in each row ; how many spots on the board ? 

# # ii iMf ^ slight inspection of the figure will 
* * "^ show, that the number of ppots may be 

# # # # found either by taking 4 thiee iinieSy (3 
^ m m ^ times 4 are 12,) or by taking 3 /our times j 

w w 9 ^4 times 3 are 12 ;) for we may say there 
are 3 rows of 4 spots each, or 4 rows of 3 spots each*; tliere- 
fore, we may use either of the given numbers for a multi- 
plier, as best suits our convenience. We generally write 
the numbers as in subtraction^ the larger uppermost, with 
units under units, tens under teiib, &c. Thus, 

Multiplicand^ 4 «pot». Note. 4 and 3 are the factors, 

MultiplicTj 3 roros. which produce the product 12» 

Product, 12 Ans, 

Hence,— (Mii/ip/ico/um is a short way of performing man^ 
ttdditions ; in other words,—// is the method of repeating ang 
9lttftLtir nng given number of times. 

Sign, ^wo short lines, crossing each other in the form 
df the letter X,^e the sign of multiplication. Thus, 3X4 
= 12, signifies that 3 times 4 ai^e equal to 12, or 4 times 3 
we 12. 

Note. Before any progress can be made in this rule, the 
following table must be committed perfectly to memory. 
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MUI-TIPI-ICATION TABUS. 



2titam0 are 



2X 
2X 
2X 
2X 
2X 
2X 
2X 
2X 
2X 



1 = 

2 = 

3 = 

4 = 
6=10 
6 = 12 
7=14 
8=16 
9 = 18 

2X 10 = 20 
2X 11=22 
2 X 12 = 24 



3X 
3X 
3X 
3X 
3X 
3X 
3X 
3X 
3X 
3X 



0= 
1= 3 
2= C 
3= 9 

4 = 12 

5 = 15 

6 = 18 

7 = 21 

8 = 24 

9 = 27 
3X10 = 30 
3X 11=33 
3X12 = 36 



4X 
4X 
4X 
4X 
4X 
4X 
4X 
4X 
4X 
4X 



0= 
1= 4 
2= 8 
3=12 
4=10 

5 = 20 

6 = 24 

7 = 28 
8±ur32 
9 = 3ik 



4X10 = 40 


7X 7 = 


49 


10 X 4= 40 


4X11=44 


7X 8 = 


56 


10 X 5= 60 


4 X >2 = 48 


7X 9 = 


63 


10 X 6= 60 


5X 0= 
5X 1= 5 
5X 2 = 10 


7X 10 = 


70 


10 X 7= 70 


7X11 = 


77 


10 X 8= 80 


7X12 = 


84 


10 X 9= 90 


5X 3 = 15 


8X = 





10 X 10=100 


5X 4 = 20 
5X 5 = 25 
5X 6 = 30 


8X 1 = 
8X 2 = 
8X 3 = 


8 
16 
24 


10 X 11 = 110 
10 X 12 = 120 


11 X 0= 


5X 7=35 


8X 4 = 


32 


llX 1= 11 


5X 8 = 40 


8X 5 = 


40 


11 X 2= 22 


5X 9 = 45 


8X 6 = 


48 


11 X 3= 33 


5X 10 = 50 


8X 7 = 


66 


11 X 4= 44 


5X11=55 


8X 8 = 


64 


11 X 5= 56 


aX 12 = 60 


8X 9 = 


72 


11 X 6= 66 


6X 0= 
6X 1= 6 
6X 2 = 12 
6X 3=18 


8 X 10 = 


80 


11 X 7= 77 


8X11 = 


88 


U X 8= 88 


8X12 = 


96 


11 X 9= 99 


9X = 


"~0 


11 X 10=110 


6X 4 = 24 


9X^1 = 
9X^2 = 
9X 3 = 


9 


11 X 11 = 121 


6 X 5 = 30 
6X 6 = 36 


18 
27 


11 X 12=132 


12X 0= 


6X 7 = 42 


9X 4 = 


36 


12 X 1= 12 


6 X 8 = 48 


9X « = 


45 


12 X 2= 24 


6 X 9 = 54 


9X 6 = 


64 


12 X 3= 36 


6 X 10 = 60 


9X 7 = 


63 


12 X 4= 48 


6 X 11=66 


9X 8 = 


72 


12 X 6= 60 


6 X 12 = 72 


9X 9 = 


81 


12 X 6= 72 


7X 0= 


9X 10 = 


90 


12 X 7= 84 


7X 1= 7 


9X11 = 


99 


12 X 8= 96 


7X 2 = 14 
7X 3 = 21 


9X 12 = 


108 


12 X 9 = 108 


10 X = 





12X10=120 


7X 4 = 28 


10 X 1 = 


10 


12 X 11 = 132 


7X 5 = 35J10X 2 = 


20 


12X12 = 144 


7X 6 = 42 


|10X' 3 = 


30 





c» 
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9X2 = how many ? 4 X 3 X 2 = 24. 

4X6 = how many ? 3x2x5 = how many ? 

8X9 = how many ? 7x1X2 = how many ? 

3 X 7 = how many? 3 X 3 X 2 = howmaiiy? 

5x5 = how many ? 3x2X4X5 = how many > 



13. What will 84 barrels of flour cost at 7 dollars a bar- 
rel ? Ans. 6S8 dollars* 

14. A merchant bought 273 hats at 8 dollars each ; what 
did they cost? Ans. 2184 dollars. 

16. How many inches are there in 253 feet^ every foot 
being 12 inches ? 

OPERATION. The product of 12, with each of the signifi- 

253 cant figures or digits, having been commit- 

12 ted to memory from the multiplication table, 

A '^Lfi^ ^* '^ J^*** ^^ ^^^ ^^ multiply by 1 J as by a 
Ans. 606{> gjjjgi^ ^g^j.g rpj^^g^ j2 tin^^g 2 are 36, &c. 

16. What will 476 barrels of fish cost at 11 dollars a bar- 
rel ? Ans. 5236 dollars. 
^7. A piece of valuable land, containing 33 acres, was 
•old for 246 dollars an acre ; what did the whole come to ? 
As 12 is the largest number, the product of which, with the 
nine digits, is found in the multiplication table, therefore,, 
when the multiplier exceeds 12, we multiply by each figure 
in the multiplier separate^. Thus : 

oi»ERATiON. The muliipli* 

246 dollars, the price of I acre. er consists of 3 

^ '^"'^^ ^/ «<^««- tens and 3 units, 

738 dollars, the price of 3 m^res. F^^^^' multiply- 

738 dollc^s.thepnceofSOacres. *°? by the 3 



units gives us 
Ans. 8118 dollars, the price o/33 acres. 738 dollars, the 

price of 3 acres. 
We then multiply by the 3 tens, writing the first figure of 
the product (8) in ten^s place, that is, directly under the figure 
by which we multiply. It now appears, that the product by 
the 3 tens consists of the same figures as the product by the 
three units ; but there is this difference — ^the figures in the 
product by the 3 tens are all removed one place further to- 
ward the left hand, V whkh their value is increased ten- 
Jold^ which is as it should be, because the price of 30 acres 
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is evidently ten times as mnch as the priee of 3 acres, that 
is, 7380 dollars; and it is plain, that these two products, 
added together, give the price of 33 acres. 

These examples will be sufficient to establish the fol* 
lowing 

RULE. 

I. Write down the multiplicand, under which write the 
multiplier, placing units under units, tens under tens, &c«, 
and draw a line underneath. 

II. When the multiplier does not exceed 12, begin at the 
right hand of the multiplicand, and multiply each figure con- 
tained in it by the multiplier, setting down, and carrying, as 
in addition. 

III. When the multiplier exceeds 12, multiply by each 
figure of the multiplier Separately, first by the units^ then by 
the tensj &c., remembering always to place the first figure of 
each product directly under the figure by which you multi- 
ply. Having gone through in this manner with each figure 
in the multiplier, add their several products together, and 
the sum of them will be the product required. 

EXAMPLES FOR PRACTICE. 

18. There are 320 rods in a mile ; how many rods are 
there in 57 miles ? 

19. It is 436 miles from Boston to the city of Washing- 
ton ; how many rods is it ? 

20. What will 784 chests of tea cost, at 69 dollars a 
chest ? 

21. If 1851 men receive 758 dollars apiece, how many 
dollars will they all receive ? Ans. 1403058 dollars. 

22. There are 24 hours in a day; if a ship sail 7 miles in 
an hour, how many miles will she sail in 1 day, at that rate ? 
how many miles in 36 days ? how many miles in 1 year, or 
365 days ? Ans, 61320 miles in 1 year. 

23. A merchant bought 13 pieces of cloth, each piece 
containing 28 yards, at 6 dollars a yard ; how many yards 
were there, and what was the whole cost ? 

Ans. Tie whole cost was 2184 dollars. 

24. Multiply 37864 by '235. Product^ 8h'98040. 

25 29831 ... 952 28399Tt2. 

26 93966 ... 8704. 817793024. 
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CONTRACTIONS IN MULTIPLICATION. 

I. When the multiplier is a composite nianber. 
IT U. Any number, which may be produced by the mul- 
tipHcatioD of two or more numbers, is called a composite 
number. Thus, 15, which arises from the multiplication of 
6 and 3, (5 X 3 =rz 15,) is a composite number, and the num- 
hers 6 and 3, which, multiplied together, produce it, are called 
component parts^ or factors of that number. So, also, 24 is a 
composite number ; its^ component parts or factors may be 2 
and 12 (2 X 12 = 24;) or they may ue 4 and 6 (4 X 6 = 
24 ;) or they may be 2, 3, and*^4 (2x3X4 =24.) 

1. What will 15 yards of cloth cost, at 4 dollars a yard?- 

15 yards are equal to 6 X 3» yards. The cost of 5 

4 yards would be 5 X 4 = 20 dollars ; and because 15 

5 yards contain 3 times 5 yards, so the cost of 15 yards 
— will evidently be 3 times the cost of 5 yards, that is, 
2^ 20 dollars X 3 = 60 dollars.. Am. 60 dollars. 

lo 

Wherefore, If the multiplier be n Composite number^ we may,^ 
if we please, multiply the multiplicand first by one of the comr- 
foment parts^ that product by the other y and so on^ if the com- 
ponent parts be more than two;, and, having in this way 
multiplied by each of the component parts, the hst product 
will be the product required. 

2. What will 136 tons of potashes come to, at 96 dollars* 
per ton ? 

8 X 12 = 96. It follows, therefore, that 8 and 12 are 
component parts or factors of 96. Hence, 
136 dollars, the price of 1 ton. 
8 one of the component parts, or factors. 

1088 dollars, the price of 8 tons. 

12 the other component part, or factor.^ 



Afis. 13056 dollars, the price of 96 tons. 

S. Supposing 342 men to be employed in a certain piece 
of work, for which they are to receive 112 dollars eacb^ 
how much will they all receive ? 

6X7X2:^ 112. Ans. 38304 doUan. 
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4. Multiply 3C7 by 48. Product^ 17616. 

6 853 ... 56. 47768. 

6 1086 ... 72. 78192. 

II. Wlien the multiplier is 10, 100, 1000, ^c. 

IT 12. It will be recollected, (IT 3.) that any figure, on be- 
ing removed one place towards the left hand, has its value 
increased tenfold ; hence, to multipl}^ any number by 10, it 
is only necessary to write a cipher on the right hand of it. 
Thus, 10 times 25 are 250 ; for the 5, which was wiits before, 
is now made tens^ and the 2, which was tens before, is now 
made hundreds. So, also, if any figfure be removed two places 
towards the left hand, its value is increased 100 times, &c. 
Hence, 

When the mdtiplier w 10, 100, 1000, or 1 with any number 
of ciphers annexed^ tfi^nex as maty ciphers to tlic multipli- 
cand as there are ciphers in the multiplier, and the multi- 
plicand, so increased, will be the product required. Thus, 

Multiply 46 by 10, the product is 460. 

83... 100, 83V.0. 

95 ... 1000, 95000. 

IflKABfPLBS FOR PRACTICE:. 

1. What wi.l 70 barrels of flour cost, at 10 dollars a barrel } 

2. If 100 men receive 126 dollars ebch, how many dol- 
lars wi^l they all receive ? 

3. What will 1000 pieces of broadcloth cost, estimating 
etch piece at 312 dollars ? 

4. Multiply 5682 by 10000. 
6 82134 ... 100000. 

IT 13. On the principle suggested in the last IT, it follows, 
When there are ciphers on the right hahd of the muttipli" 
eand!^ multiplier^ either or both^ we may, at first, neglect 
these ciphers, multiplying by the significattt fig^^res only; 
•fter which we must annex as many ciphers to the product 
as there are ciphers on the right hand of the multiplicand 
and multiplier, counted together. 
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EXAMPLES FOR PRACTICE. 

1. If 1300 men receive 460 dollars apiece, how many 

dollars will they ail receive ? 

OPERATION. ^^^ ciphers in the n)ulti)>licand 

4$0 aiid multiplier, co inted togjether, 

1300 a'*e three. Disregarding these, we 

• write the stgnificanl figures of the 

138 multiplier under the significant fig- 

46" ures of the multiplicand, and multi- 

An,. 59i00O dollars. P'^? "^^^ ""t-''^. Yt T"^'' l^lt^ 
ciphers to the Hght hand of the 

product,'which gives the true answer. 

2.. The numbor of distinct buildings in New England, 
appropriated to the spinning, wea\'icg, and printing of cot- 
ton goods, was estimated, in 1826, at 400, running, on an 
average, 700 spii.dles each ; what was the whole number oC 
spindles ? 

3. Multiply 357 by 6300. 

4 8600.... 17. 

6 9340 .... 460, 

6 5200.... 410. 

7. 378.... 204. 

OPERATION. 
378 
204 

J^^ In the operation it will be seen, that multi- 

000 pb'^^S '^y ciphers produces nothing. Theie- 

756 ^^^«» 

77112 

III. Wheii there are ciphers between the aignificant figuren 
of ihe multiplier^ we may omit the ciphers, multiplying by 
the ngfiificantfigtires oidy^ placing the first figure of each pro- 
duct directly undei the figure by which we multiply. 

EXAMPLES FOR FRACTICB. 

a MidUply 154326 by 3007. 
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Multiply 543 

1620 

36243 


OPERATKK^ 

154326 
3007 




1080282 
462978 


5. 
10. 
Tl 


rodiic/, 464058282 

by 206. 
... 2103. 
... 32004. 









TO MULTIPLICATION. 

QUESTIONS. 

1. WhdX is multiplication ? 2. What is the number fo be 

rmdtiplied culled? 3. to multiply A-y called? 4. What 

is the result or answer called ? 5. Taken collectivelyy what 
are the multiplicand ana multiplier called ? 6. WTiat is the 
sign of multiplication ? 7. What does it show ? 8. In what 
order must the given number be placed for multiplication ? 

9. How do you proceed when the multiplier is less than 12 ? 

10. When it exceeds 12, what is the method of procedure ? 

11. What is a compo«fe number ? 12. What is to be under- 
stood by the component partSy or factors, of any number ? 
13. How may you proceed when the multiplier is a cornpo' 
site number? 14. To multiply by 10, 100, 1000, &c., what 
suffices? 15. Why? 16. When there are ciphers on the 
right hand of the multiplicand, multiplier, either or both, 
how may we proceed? 17. When there are ciphers '6e- 
tween the significant figures of the multiplier, hew are th^y 
to be treated ? 

EXERCISES. 

1. An army of 10700 men, having plundered a city, took 
80 muc^ money, that, when it was shared among them, each 
man received 46 dollars; what was the sum of money 
tal^en? 
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2. Scq[>po8iiig the number of houses in a certain town to 
be 145y each housc^ on an average, containing two families, 
and each family 6 members, what would be the number of 
inhabitants in that town ? Am. 1740, 

3. If 46 men can do a piece of work in 60 days, how 
many men wiU it take to do it in one day ? 

. 4. Two men depart from the same place, and travel in 
opposite directions, OQe at the rate of 27 miles a da}*, the 
other 31 miles a day; how far apart will they be at tfie end 
of 6 days ? Ans. 348 miles. 

6. What number is that, the factors of which are 4, 7, 6, 
and 20 ? Arts. 3360. 

6. If 18 men can do a piece of work in 90 days, how long 
will it take one man to do the same ? 

7. What sura of money must be divided between 27 
men, so that each man may receive 115 dollars? 

8. There is a ciertain number, the factors of which are 89 
and 265 ; what is that number ? 

9. What is that number, of which 9, 12, and 14 are 
factors ? 

10. If a carriage wheel turn round 346' times in running 
1 mile, how many times will it turn round in the distance 
from New Yo/k to Philadelphia, it being 95 miles. 

Am. 32870. 

11. In one minute are 60 seconds; how many seconds in 

4 minutes ? in 5 minutes ? in 20 minutes ? 

in 40 minutes ? 

12. In one hour -are 69 minutes ; how many seconds in 

an hour ? in two hours ? how many seconds from 

nine o'clock in the morning till noon ? 

13. In one dollar are 6 shillings; how many shillings ia 

3 dollars ? in 300 dollars ? in 467 dollars ? 

14. Two men, A and B, start from the same place at the 
same time, and travel the same way; A traveli 62 miles a 
day, and B 44 miles a day; how far apart will liiey be at 
the end of 10 days ? 

15. If the interest of 100 cents, for one yror, be 6 cents, 
how many cents will be the interest for 2 years ? for 

4 years ? for 10 years ? for 35 years ? for 84 

years ? 

16. If the interest "of one dollar, for one year, be six cents- 

»hnt is the interest for 2 dollars the same time ? » 

^pilars? 7 dollars? —8 dollars? 96doUi»l 
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17. A farmer sold 468 pounds of pork, at 6 cents a poond, 
and 48 pounds of cheese, at 7 cents a pound ; kow many 
cents must he receive in pay ? 

18. A boy bought 10 oranges ; he kept 7 of them, and sold 
Ihe others for 6 cents apiece ; how many cents did he receive ? 

19. The component parts of a certain number are 4, 5, 7, 
6, 9, 8, and 3 ; what b the number ? 

20. In 1 hogshead are 63 gallons; how many gallons in 8 
hogsheads ? In 1 gallon are 4 quarts ; how many quarts in 8 
hogsheads ? In 1 quart are 2 pints ; how many pints in 8 hogs* 
heads ? 

DXVISXOW 

OF SIMPLE NUMBERS. 

IT 14. 1. James divided 12 apples among 4 boys; how 
many did he give each boy ? 

2. James would divide 12 apples among 3 boys; how 
many must he give each boy ? 

3. John had 15 apples, and gave them to his pla3rmates, who 
received 3 apples each ; how many boys did he give them to ? 

4. If you had 20 cents, how many cakes could you buy 
at 4 cents apiece ? 

5. How many yards of doth €ould you buy for 30 doUaroi 
at 5 dollars a yard ? 

6. If you pay 40 dcllan for 10 jr&pds of cloth, what is ovs 
yard worth ? 

7. A man work« 6 dars for 42 shillings; how many shil- 
lings is that for one day r 

8. How many quarts in 4 pints? — in 6 pinits? 
■ in 10 pints ? • ^ 

9. How many times is 8 «ontainQd in 88 ? 

10. If a man can travel 4 miles an hour, how many homi 
would it take him to travel 24 miles ? 

11. In an orchard there are 28 trees standing in row% 
and there ase 3 trees in a row; how many rows are there? 

Remark. When any on9 thing is divided into twr^ eqisd 
parts, one of tho^ parts is called k half; if inco 3 equal 
parts, one of those parts is called a third; if into four e^utl 
parts, one part {^ called a quarter or a fourth; if into tiTe, 
MM part Ib called & fifths and so on. 
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12. A boy had two Apples, Atid gave one hfdtf an apple to 
each of his comf anions ; how many were his (;6ihpanioi^s? 

13. A boy divided four apples among his companions, by 
giving them one third of an apple each ; among hbvv many 
did he divide his apples? 

14. How many quarters in 3 oranges ? 

15. How many oranges would it take to give 12 boys one 
quarter of an orange each ? 

16. How much is one half of 12 apples? 

17. How much is one third of 12 ? 
^^8. How much is one fourth of 12 ? 

19. A man had 30 sheep, and sold one fifth of them; 
how many of them did he sell ? 

20. A man* purchased sheep for 7 dollars apiece, and 
paid for thet- all 63 dollars ; what was their numbei ? 

21. How many oranges, at 3 cents each, may be bought 
for 12 cents ? 

It is plain, that as many times as 3 cents can be taken 
from 12 cents, so many oranges may be bought; the object, 

therefore, is to find how many times 3 is contained in 12. 
* 12 cents. 

First orangey 3 cents. We see in this example, that 

— T we may take 3 from 12 foui 

„ J « . times, after which there is no re 

Second orange^ cents. mainder; consequentlv, mbtrac- 

6 . tion a3oue is sufficient for the ope- 

TMrd orangey 3 cents. ration; but we may come to the 

— same result by t process, in most 

3 cases napch shorter, called JW- 

Fourth orangey 3 cents. virion. 



IT 15. It is plain, that the cost of one orange, (3 cents,) 
multiplied by the number of oranges, (4,) is equal to the 
/ fcost of all the oranges, (12 cents ;) 12 is, therefore, a pfo- 
^ y^ ducty a]id 3 one of its factors; and to find how many times 
L 3 is contained Tn 12, is to find the other factor, which, mul- 
tiplied into 3, Mill produce 12. This factor we find, by 
trial, to be 4, (4x3= 12;) consequently, 3 is contained in 
12 4 times. Ans. 4 oranges. 

22. A man would d\\ ide 12 oranges equally among 3 chil« 
dren; bow many oranges would each child have? 
Here the object l» to divide the 12 oranges into 3 equal 
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parts, and to ascertain the number of oranges in each of those 
parts. The operation is evidently as in the last example, and 
consists in finding a number, which, multiplied by 3, will pro- 
duce 12. This number we have already found to be 4. 

Ans. 4 oranges apiece. 

As, therefore, multipUcntion is a short way of performing 
many additioits of the same number; so, division is a short 
way of performing many subtractions of the same number ; 
and may be defined, f The method of finding how many times 
tme number is contahied in another y and also of dividing a numr 
her into any numbi.^ of equal parts. In all cases, the process 
of division consists in finding one of the factors of a given 
product, when the other factor is known. ; 

The number given to he divided is called the dividendj 
and answers to the product in multiplication. The number 
given to divide by is called the divisor, and answers to one of 
3ie factors in multiplication. The rcsidty or answer sought, 
is called the quotletU^ (from the Latin word quotieSj how 
many?) and answers to the o^Acr factor. 

Sign. The sign for division is a short honzontal line be- 
tween two dots, -f-. It shows that the number before it is 
to be divided by the number after it. Thus 27 -s> 9 = 3 is 
read, 27 divided by 9 is equal to 3 ; or, to shortea the ex- 
pression, 27 by 9 is 3 ; or, 9 in 27 3 times. In plpce of the 
dotSy the dividend is often written over ihe line, and the di- 
visor under it, to express division ; thus, ^ = 3, read as 
before. 



J =2* 
1=3 
f =4 

V^ = 7 
4/1 = 8 



DIVISION 


TABLE 


..» 


«=1 


t=l 


f =1 


{t=l 


1-2 


1=2 


-yi = 2 


¥ = 2 


1=3 


^ = 3 


J^ = 3 


i^ = 3 


4^ = 4 


J^ = 4 


^ = 4 


¥ = 4 


4^ = 5 


^=5 


^ = 6 


^ = 5 


¥ = 6 


^ = 6 


a^ = $ 


¥-6. 


V = 7 


^=7 


^ = t 


^ = 7 


¥ = 8 


^=8 


Y = 8 


^ = 6 


¥=9 


^ = 9 


i^ = 9 


V=9 



^=1 

V = 2 
V=:3 
^=:4 

4^ = 6 
V=6 
i^ = 7 

^z=9 



• The reading used by ih« pupil iii conimittin^ ihc table may be, 2 by 2 k 1, 
4b7 ft b 2, &c. 3 or, 2 iu !2 one lime, 2 In 4 two times, &c. 
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DlViai(Xi TABLE— CONTINUED. 



f =1 

f=9 



1=1 


iS=:l 


«=1 


¥=2 


fa=2 


«=2 


9^=3 


n=3 


«=3 


■^=4 


H = 4 


« = 4 


^=6 


f8=5 


ft=6 


¥=6 


fS = 6 


11 = 6 


¥=7 


H = T 


H=7 


V^=8 


U=.8 


«=8 


¥=9 


|S=9 


ff=9 



ff =8 



28 
42 
54 
82 
33 



7, or ^ = how many ? 

6, or 4^ = how many ? 

. 9, or -syt = how many ? 

-T- 8, or^z=z how many ? 



49 -r- 7, or 4^ = howmasy r 
32 -^ 4, or ^ =z how many? 
99 -J- 11, or ff = how many ? 
84 -T- 12, or ff = how many? 



8, or -5^ = how many ? 84 -f- 12, or ff = now many r 
ll,orf}=howmanj? 108-?- 12,orJ^=:howmany? 

IF Ms 23. How many yards of cloth, at 4 dollars a yard^ 
can be bought for 856 dollars ? 

Here the number to be dirided is 866, which therefore 
is the dividend ^ 4 is the number to divide by, and there- 
fore the divisor. It is not evident how many times 4 is con- 
tained in so large a number as 858. This difficulty will be 
readily overcome, if we decompose this number, thus : 

856 = 800 4 40 + 16. 
Beginning with the hundreds, we readily perceive that 4 is 
contained in 8 2 times ; consequently, in 800 it is contained 
200 times. Proceeding to the tens, 4 is contained in 4 1 
time, and consequently in 40 it is contained 10 times. 
Lastly, in 16 it is contained 4 times. We now have 
200 4- 10 + 4 = 214 for the quotient, or the number of 
times 4 is contained in 856. Asis. 214 yards. 

We may arrive to the same result without decomposing 
the dividend, except as it is done iiji the mind, taking it by 
parts, in the following manner : 

, For the sake of convenience, we 

Dividend, ^^j^g ^oy^n the dividend with the divi- 

DiviMr, 4 ) 856 jq^ ^^ tj^e left, and draw a line between 

Quotient 214 them; we also draw a line underneath. 

^^ Then, be^nning on the left hand^ 



Digitized by V^jOOQlC 
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tre seek how often the divisor (4) is contained in 8, 
(hundreds,) the left hand ligure ; finding it to he 2 times, 
we write 2 directly under the 8, which, falling in the place 
of hundreds, is in reality 200. Proceeding to tens, 4 is con- 
tained in 5 (tens) 1 time, which we set down in ten^s 
place, directly under the 5 (tens.) But, after taking 4 times 
ten out of the 5 tens, there is 1 ten left. This 1 ten we join 
to the 6 units, making 16. Then, 4 into 16 goes 4 times, 
which we set down, and the work is done. 

This manner of performing the operation is called Short 
Division, The computation, it may be perceived, is carried 
on partly in the mind, which it is always easy to do wh^n 
the divisor does not exceed 12. 

RULE. 

From the illustration of this examplcy we derive this general 
rule far dividing^ when the divisor does not exceed 12 : 

I. Find how many times the divisor is contained in the 
first figure, or figures, of the dividend, and, setting it direct- 
ly under the dividend, carry the remainder, if any, to the 
next figure as so many tens. 

II. Find how many times the divisor is contained in thii 
dividend, and set it down as before, continuing so to do till 
all the figures in the dividend are divided. 

Proof. We have seen, (If 15,) that the divisor and quo- 
tient are factors, whose product is the dividend, and we 
have also seen, that dividing the dividend by one factor is 
merely a process for finding the other. 

Hence division and muLlplication mutually prove each qther. 

To prove division^ we may mtdtiply the divisor by the quo- 
tient, and, if the work be right, the product williie the same 
as the dividend ; or we may divide the dividend by the quo^ 
Hentj and, if the work is right, the result will be the same as 
the divisor. 

To prove mtdtiplicationj we may divide the product by one 
fattoTj and, if the Work be right, the quotient will be the ottur 
factor. ' 

EXAMPI^ES FOR PRACTICEL 

24. A man would divide 1 3,462,725 dollars among 5 aica | 
how many dollars would each receive ? 
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^^.^n.mr^t^ III tliis cxample, as we cannot 

"""^^DMend. bave 5 in the first figure, (1,) we 

»Mii»Ay K M ^ 4fi9 'TOK ^^® *^^ figures, and say, 6 in 13 
i^tmor, 5) 13,462,725 ^^^j ^^ ^ ^^^^^^' ^^^ ^j^^J^ ^^ 3 

Quotienij 2,692,545 over, which, joined to 4, the next 

figure, makes 34 ; and 5 in 34 will 

go 6 times, &c. 

Proof. In proof of this example, we mul- 

Quotient. tiply the quotient by the divisor, 

2,692,545 and, as the product is the same as 

5 divisor, the dividend, we conclude that the 

xo,4oz, izo spection of the above example and 

iU proof, it is plain, as before stated, that division is the re- 
verse of multiplication, and that the two rules^ mutually prove 
each other. 

25. How many yards of cloth can be bought for 4,354,560 

dollars, at 2 dollars a yard ? at 3 dollars ? at 

4 dollars ? . at 5 dollars ? at 6 dollars? at 

7? at 8? at 9? at 10 ? 

Note* Let the pupil be required to prove the foregoing, 
and all following examples. 

26. Divide 1006903360 by 2, 3, 4, 5, 6, 7^ 8, 9, 10, 11, 
and 12. 

27. If 2 pints make a quart, how many quarts in 8 pints ? 

— — in 12 pints ? in 20 pints ? in 24 pints > 

in 248 pints ? in 3764 pints ? in 47632 pints ? 

28. Four quarts make a gallon ; how many gallons in 8 

quarts? in 12 quarts ? in 20 quarts? in 36 

quarts ? in 368 quarts ? ■- in 4896 quarts ? 

in 5436144 quarts? 

29. A man gave 86 apples to 5 boys ; how many apples 
would each boy receive ? 

tHvidend. Here, dividing the 

Dtouor, 5 ) 86 number of the apples 

^ Ml M TZ , ». . » (86) by the number of 

Quottem, 17—1 lUmatnder. ^^y^^ (^^) ^e find, that 

each boy^g share would be 17 apples ; but there is one apple 

iri7, 5)86 In order to divide att the apples equal- 

— • ly among the boys, it is plain, we must di* 
^«i Tide this one remaining apple into 6 espial 
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parti^ and give one of these parts to each of the boys. Then 
each boy's share would be 17 apples, and one fifth part of 
another apple; which is written thus, 17^ apples. 

Am. 17 J apples each* 
The 17, expressing tohole apples, are called integers^ (that 
is, whole numbers.) The -J (one fifth) of an apple, express- 
ing part of a broken or divided apple, is called a fraction^ 
(ti^at is, a broken number.) 

Fractions, as we here see, are written with two numbers, 
one directly over the other, with a short line between them, 
showing that the upper number is to be divided by the 
lower. The upper number, or dividend, is, in fractions, call- 
ed the numerator^ and the lower number, or divisor^ is called 
the denominator. 

Note, A number like 17^, composed of integers (17) 
and a fraction, (•}-,) is called a mixed number. 

In the preceding example, the one apple, which was left 
after cairying the division as far as could be by whole num- 
bers, is called the remainder, and is evidently a part of the 
dmdend yet undivided. In order to complete the division, 
this remainder, as we before remarked, must be divided into 
5 equal parts ; but the divisor itself expresses the number of 
parts. If, now, we examine the fraction, we shall see, that 
it consists of the remainder (1) for its ntaneratoTj and the 
divisor (5) for its denominator. 

Therefore, if there be a remainder, set it down at the right 
hand of the quotient for the numerator of a fraction, under 
which write the divisor for its denominator. 

Proof of the last example. In proving this example, we 

17-J find it necessary to multiply 

5 our fraction by 5 ; but thia h 

■— - easily done, if we consider, &at' 

°" the fraction -j expresses one 

part of an apple divided into 5 equal parts; hence, 5 times 

^ is -I = t, that is, one whole apple, which we reserve to be 

lidded to the units, saying, 5 times 7 are 35, and one we re*~ 

lerved makes 36, &c. 

dO. Eight men drew a prize of 453 dollars in a lottery ;; 
bow many ^bllars did each receive ? 
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Dividend. Here, alter carrying the division as 
DmsoTy 8 ) 463 far as possible by wkdle numbers, we 

. have a remainder of 5 dollars, which, 

QitoherUj 56f written bs above directed, gives for the^ 

answer 56 dollars and | (live eighths) of another dollar, 
to each man. 

IF 18. Here we may notice, that the eighth part of 5 dol- 
lars is the same as 5 times the eighth part of 1 dollar, that 
is, the eighth part of 5 dollarb is J of a dollar. Hence, f 
expresses the quotient of 5 divided by 8. 
Proof. I is 5 parts, and 8 times 5 is 40, that is, ^ = 5, 

56 f which, reserved and added to the product of 8 times 

8 6, makes 53, &c. Hence, to multiply a fraction, 

-— we may multiply the numerator^ and dmde the 

^^ product by the denominator. 

Or, in proving division, we may multiply the whole num- 
ber in the quotient only^ and to the product add the remain- 
der ; and this, till the pupil shall be more pwticularly taught 
in fractions, will be more easy in practice. Thus, 56 X 8 = 
448, and 448 + 5, tlie remainder, z= 453, as before. 
. 31. There are 7 days in a week; how many weeks in 
365 days ? Ans. 52f weeks. 

32. When flour is worth 6 dollars a barrel, how many 
barrels may be bought for 25 dollars / how many for 50 dol- 
lars ? foi" 4B7 dollars ? for 7631 dollars? 

33. Divide 640 dollars among 4 men. 

640 -r- 4, or ^^ = 160 dollars, Am. 

34. 678 -^ 6, or ^J* = how many ? Am. 113. 

36. ^^^ = how many ? 
36^ J^^^ = how many? 

37. JL^ = how many? Aas. 384f. 

38. ^^^ = how many ? 

39. ^<i§iLi=:how many? 

40. «Q i ^.^ 1 2 — how many > 

IF 19. 41. Divide 4370 doUars equally among 21 men* 
When, as in this example, the divisor exceeds 12, it if 
evident that the computation cannot be readily carried on in 
the mind, as in the foregoing examples. Wherefore, it it 
more convenient to write down the computation at Unglhf 
in the following manner : 
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OPERATION. We may write the4irisof 

Djnsar. Dwidend. Quotient. and dividend as in short di- 

21 ) 4370 ( 208|^. vision, but, instead of writing 

42 the quotient under the divi- 

-^ dend, it will be found more 

1*^0 convenient to set it to the 

1£^ right hand, 

' 2 Renuiinder. taking the dividend by 

partSy we seek now often we 
can have 21 in 43 (hundreds ;) dnding it to be 2 times, we 
set down 2 on the right hand of the dividend for the high- 
est figure in the quotient. The 43 being hundreds, it fol- 
lows, that the 2 must also be hundreds. This, however, 
we need not regard, for it is to be followed by tens and unitSy 
obtained from the tens and units of the dividend, and will 
therefore, at the end of the operation, be in the place of hun- 
dreds, as it should be. 

It is plain that 2 (hundred) . times 21 dollars ought now 
to be taken out of the dividend ; therefore, we multiply the 
4ivisor (21) by the quotient figure 2 (hundred) now found, 
naking 42, (hundred,) which, written under ike 43 ia the 
dividend, we subtract, and to the remainder, 1, (hundred,) 
bring down the 7, (tens,) making 17 tens. 

We then seek how often the divisor is contained in 17, 
(tens ;) finding that it will not go, we write a cipher in the 
quotient, and bring down the next figure, making the whole 
170. We then seek how often 21 can be contained in 170, 
and, finding it to be 8 times, we write 8 in the quotient, and, 
multiplying the divisor by this number, we set the product, 
168, under the 170 ; then, subtracting, we find the remain- 
der to be 2, which, written as a fraction on the right hand 
of the quotient, as already explained, gives 208^ dollars, 
for the answer. 

This manner of performing the operation is called Ijmg 
Dmsion, It consists in writing down the whole computation. 

From the above example, we derive the following 

RUIiE. 

I. Place the divisor on the left of the dividend, separate 
Aem by a line, and draw another line on the right of the 
dividend to separate it from the quotient. 

II. Take as many figures, on the left of the dividend, as 
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tontain the divisor once or more ; seek how many times they 
contain it, and place the answer on the right hand of the 
dividend for the first figure iu the quotient. 

III. Multiply the divisor by this quotient figure, and write 
the product under that part of the dividend taJcen. 

IV. Subtract the product from the ilgurc^ above, and to the 
remainder bring down the next figure iu the diviileud, and 
divide the uiimyber it makes up, as before. So continue to 
do, till all the figures in the dividend shall have been brought 
down and divided. 

Note i. Having brought down a figure to the remainder, 
if the number it makes up be less than the divisor, write 
a cipher in the quotient, and bring down the next figure. 

Note 2. If the product of tlie A visor, by any quotient 
figure, be greater than the part of the dividend taken, it b an 
evidence that the quotient figure is too large^ and must be 
diminished. If the remainder at any time be greater than 
the divisor, or equal to it, tlie quotient figure is too smallj and 
must be increased. 

EXAMPLES TO% PRACT];CE^ 

1. How many hogsheads of molasses, at 27 dollars a hogs- 
head, may be bought for 6316 dollars ? 

Ans, 234 hogsheads. 

2. If a man's income be 1248 dollars a year, how much 
is that per week, there being 62 weeks in a year ? 

Ans. 24 dollars per week. 

3. What will be the quotient of 153598, divided by 29 ? 

Am. 5296^. 

4. How many times is 63 contained in 30131 ? 

Ans. 478 j J times ; that is, 478 times, and ^ of another 
time. 

6. "What v/ill be the several quotients of 7652, divided by 
16, 23, 34, 86, and 92 ? 

6. If a farm, containing 256 acres, be worth 7168 dollars, 
what is that per acre ? 

7. Whut will be the quotient of 974932, divided by 366? 

Ans. 2671^^5. 

8. Divide 3228242 dollars equally among 663 men ; how 
many dollars must each man receive ? Ans. 5734 dollars. 

9. If 67624 be divided into 216, 586, and 976 equal parts, 
what will be the magnitude of one of each of these ci^ual 
parts'^ 
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Ans. The magnitude of one of the kist of these equal parts 
will he 59^. 

10. How many times does 1030603615 contain 3215? 

Ans. 320561 times. 

11. The earth, in its annual revolution round the sun, is 
said to travel 596088000 miles ; what is that per hour, there 
being 8766 hours in a year ? 

12. Aiai^43fflAii = how many? 

13. Aii^|^A = how many? 

14. Afij^^^jLJLL =^ how many ? 



C0NTR2LCTI0NS TN DIVISION. 
I. When the divisor is a composite number. 

IT 20. 1. Bought 15 yards of cloth for 60 dollars; how 
much WfW" that per yard ? ^ 

15 yaia» are 3 X 5 yards. If there had been but 5 yards, 
the cost of one yard would be ^ = 12 dollars ; but, as there 
are 3 times 5 yards, the cost of one yard will evidently be 
but one third part of 12 dollars ; that is, J^ = 4 dollars. Ans. 

Hence, when the divisor is a composite number, we may, 
if we please, divide the dividend by one of the component 
parts, and the quotientj arising from that division, by the 
other ; the last quotient will be the answer. 

2. If a man can travel 24 miles a day, how many days 
will it take him to travel 264 miles ? 

It will evideiitly take him as many days as 264 contains 24. 
OPERATION. 
24 = 6 X 4. 6)264 24)264(11 days, Am. 

11 days. 24 

8. Divide 676 by 48 = (8 X 6.) 

4. Divide 1260 by 63= (7 X 9.) 

5. Divide 2430 by 81. 

6. Divide 448 by 56. 

II. To divide by 10, 100, 1000, &c 
IT ai. 1. A prize of 2478 dollars is owned by 10 
If h^t is each man's share ? 
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48 CONTRACTIONS IN DIVISION. IX 21 y 22. 

Each man's share will be equal to the number of tens con- 
tained in the whole sum, and, if one of the figures be cut o£f 
at the right hand, all the figures to the left may be consid- 
ered so many tens; therefore, each man's share will be 
247^ dollars. 

It is evident, also, that if 2 figures had been cut off from 
the right, all the remaining figures would have been so ma- 
ny hundreds; if 3 figures, so many tkousandsy &c. Hence 
we derive this general Rule for dividing by 10, 100, 1000, 
&c. : Cut off from the right of the dividend so many figures 
as there are ciphers in the divisor ; the figures to the left 
of the point "^vill express the quotient^ and those to the rightj 
the remainder, 

2. In one dollar are 100 cents ; how many dollars in 42400 
cents? .^9?^. 424 dollars. 
424100 Here the divisor is 100; we therefore cut off 2 

' figures on the right hand, and all the figures to the 

left (424) express the dollars. 

3. How many dollars in 34567 cents ? 

Ans. 345^^ dollars. 

4. How many dollars in 4567840 cents ? 

5. How many dollars in 345600 cents ? 

6. How many dollars in 42604 cents ? Ans. 426YJxr- 

7. 1000 mills make one dollar ; how many dolliars in 4000 
mills ? in 25000 mills ? in 845000 r 

8. How many dollars in 6487 mills? Ans, 6-^^iy doUars. 

9. How many dollars in 42863 mills ? in 368456 

mills ? in 96842378 mills ? 

10. In one cent ara 10 mills; how many cents in 40 

mills ? in 400 mills ? in 20 mills ? in 468 

mUls ? in 4784 mills ? in 34640 mills ? 

III. When there are ciphers on the right hand of the divisar. 

IT 22. 1. Divide 480 dollars among 40 men ? 

In this example, our divisor, 

iHnW«k!^^^^^^* (^^>) ^^ ^ composite number, 

4|u;^»|u (10X4 ==40;) we may, there- 

12 dolls. Ans. ^re, divide by one component 

part, (10,) and that quotient by 

the otJier^ (4;) but to divide by 10, we have seen, is but ta 

cut off the right hand figure, leaving the %ures to the left 
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at the point for the quotient, whicb we df?ide by 4,«nd the 
;irork b done. It is evident, that, if our divisor had been 
400, we should have cut o^ 2 $gures, and have divided in 
the same manner; if 4000, 3 figures, &c. H^ijCe this gene- 
Tfd BVLE : — When there are cipfters at the right hand ofthedsr 
.tisoTj cut them off, and also as manj places in the dividend ; 
divide the remaining figures in the dividend by the r^nain- 
Ing figures in the divisor; then annex the figures, eut. off 
^om me dividend, to the remainder. 

2. Divide 748346 by 8000. 
Ditndend* 

,2>toifor,6|000)748|346. 

Qtioftef}f,l3^346 Remmnkr. Jj^. 93|f|g. 

f . Divide 4Q720367 by 4200000. 
Dhidend. 
42{00000)467|2Q367(n^)^S)^ Quoffofi^* 

V ^ '^ '' y 
42 i^- 

4. How many yards of doth ^cm be b<yiM^ lor 849500 
dollars, at 20 dollars per yard ? 

5. Divide 76428400 by 90000a 

6. Divide 345006000 by 84000. 

T Divide 4680000 by 20, 200^ aQOCVaOOQO, a00| 4000, 
50, 600, 70000, and 80. 



90 mvisioif • 

1. What is division? 2. In trhot does tKfe pro^miK A* 
tfiMiconsist? 8. DtviskmastbereMf^ofwhat? 4. What 
is the number to he dhnded called^ and to li^at does it ai^ 
•vrer in midtipliection? '5« Whatls ttietinmber to iKddli 
iy called, and to what does it answer, &c. ? 6. What istfio 
Msrfr orjOBstoereaUefVAc. ? 7* WhtA ii tiie siin of divl 
rion, and what does it show ? 8. W)iat ir ^e other nmg of 
/nmressing division ? 9. What is Asft dlmiofi, and how it 
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it performed? 10. How is division proved! 11. How is 
tnultipUccUum proved? 12. What are integers j or whole 
numbers? 13. What are fractions, or broken numbers? 
14. What is a mixed number ? 16. When there is any thing 
left after division, what is it called, and ho\/ is it to be 
written? 16. How are fractions imittenl 17. What is 

the upper number called ? 18. the lower number ? 

19. How do you multiply a fmction ? 20. To what do the 
numerator and tlie denominator of a fraction answer in di* 
vision? 21. What is Zotigr division ? 22. Rule? 23. When 
the divisor is a composite number, how may we proceed ? 
24. When the divisor is 10, 100, 1000, &c., how may the 
operation be contracted ? 25. When there are ciphers al 
^e right hand of the divisor, how may we proceed ? 

EXERCISES. 

Is. An army of 1500 men, having plundered a cify, took 
26^.^000 dollars ; what was each man's share ? 

2. A certain number of men were concerned in the pay* 
ment of 18950 dollars, and each man paid 25 dollars ; what 
was the number of men ? 

3. If 7412 eggs be packed in 34 baskets, how many in a 
basket? 

4. What number must I multiply by 135 that the pro- 
duct may be 505710 ? 

6* Light moves with such amazing rapidity, as to T)asi 
from the sun to the earth in about the space of 8 minuter 
Admitting the distance, as usually computed, to be 95,000,000 
miles, at what rate per minute does it travel ? 

6. If the product of two numbers be 704, and the multk* 
plier be 11, what is the multiplicand ? Ans, 64» 

7. If the product be 704, and the Biultiplicand 64, what 
is the multiplier ? Ans. II. 

8. The divisor is 18, and the dividend 144; whatifi tha 
quotient ? 

. 9. The quotient of two numbers is 8, and the dividend 
144 j'what is the divisor ? - 

10. A man wishes to travel 686 miles in 13 days} how 
far must he travel each day? 

, 11. If a man travels 46 loiles a day, in how many d^Oi 
wdl be travel 586 miles? 
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12. A man sold 35 cows for 560 dollars ; how much was 
that for each cow ? 

13. A man, selling his cows for IC dollars each, received 
for ail 560 dollars ; how many did he sell ? 

14. If 12 inches make a foot, how many feet are there in 
364812 inches? 

15. If 364812 inches are 30401 feet, how many inches 
make one foot ? 

16. If you would divide 48750 dollars among 50 men, 
how many dollars would you give to each one ? 

17. If you distribute 48750 dollars among a number of 
men, in such a manner as to give to each one 975 dollars, 
how many men receive a share ? 

18. A man has 17484 pounds of tea in 186 chests; how 
many pounds in each chest ? 

19. A man would put up 17484 pounds of tea into chests 
containmg 94 pounds each ; how many chests must he have? 

20. In a certain town there are 1740 inhabitants, and 12 
persons in each house ; how many houses are there ?— in 
each house are 2 families ; how many persons in each family? 

21. If 2760 men can dig a certain canal in one day, how 
many days would it take 46 men to do the same ? How 
many men would it take to do the work in 15 days? 

— in 5 days ? in 20 days ? in 40 days ? 

' in 120 days ? 

22. If a carriage wheel turns round 32870 times in run- 
ning from New York to Philadelphia, a distance of 95 miles, 
how many times does it turn in running 1 mile ? Am. 346. 

23. Sixty seconds make one minute ; how many minutes 

in 3600 seconds ? in 86400 seconds r — — in 604800 

seconds ? in 2419200 seconds ? 

24; Sixty minutes make one hour ; how many hours in 

1440 minutes ? in 10080 minutes ? in 40320 

minutes ? -; — in 525960 minutes ? 

25. Twenty-four hours make a day; how many days in 
168 hours ? in 672 hours ? in 8766 hovrs ? 

26. How many times can I subtract forty-eight from four 
hundred and eighty ? 

27. How many timea 3478 is equal to 47854 ? 

28. A bushel of grain is 32 quarts ; how many quarts must 
I dip out of a chest of grain to make one half (^) of a 

bushel ? for one fourth (^) of a bushel ? for one 

di^di (i) of a bushel ? Mm. to the lasty 4 quarts. 
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29. Haw many is i of 20? | of 48 ? 

247 ? i of 346878 ? i of 204030648 ? 

Am. to the tasl, 102015324^ 

30. How many walnuts are one third part (^) of 3 wal^ 

nirts? Jof 6 walnuts? - — iofl2? -^ — ^ofSO?^ 

*of45? i of 300? i of 478? f 

of 3456320 ? Ams. to the lastj 1 152106§! 

31. Whatisiof4? lof20? J of 320? ^ 

of 7843 ? Ansi to the hst^ 1960f . 



msOEUtiANEOtrS QUSSnONS, 

Inmlvifng the Principles of the preceding Rides, 

Note. The preceding rules, viz. Numeration, Addition^ 
Subtraction, Multiplication, and Division, are called the Fmn 
damental R^des of AritkmeUc^ because tbey are the foun- 
dation^ of all other rules. 

1. A man bought a chaise for 218 dollars, and a horse fop 
142 dollars j what did they both cost ? 

2. If a horse and chaise cost 360 dollars, and the cbaise 
cost 218 dollars, what is the cost of the horse ? If the horse 
cost 142 dollars, what is the cost of the chaise ? 

3. If the sum of 2 numbers be 487, and the greater num^ 
1>er be 348, what is the less number? If the less number 
be 139, what is the greater number? 

4. If the minuend be 7842, and the subtrahend 3481, 
what is the remainder ? If the remainder be 4361, and the 
minuend be 7842, what is the subtrahend? 

IT 23« When the minuend and the subtrahend are given, 
how do you find the remainder ? 

When the minuend and remainder are given, how do you 
find the subtrahend? 

When the subtrahend and the remaitider are given, how 
do you find the minuend ? 

When you have the swn of two numbers, aad ons oi them 
given, hov/ do you find the other ? 

When you have the greeUer of two numbers, and the^ 
difference given^ how do you find the less numher ? 

When you have tl» less of two numbers, and tiieir dJ^NP- 
€Rce gives, how do yon did the greater nnsiher ? 
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IT 2Sy 24. MISCELLANEOUS QUESTIONS. ^ 53 

5. The sftm of two numbers is 48, and one of the numbers 
is 19 ; what is the other? 

6. The greater of two numbers is 29, and their difference 
10 ; what is the less number? 

7. The less of two numbers is 19, and their difference is 
10 ; what is the greater ? 

8. A man bought 5 pieces of cloth, at 44 dollars a piece; 
974 pairs of shoes, at 3 dollars a pair ; 600 pieces of calico, 
at 6 dollars a piece ; what is the amount ? 

9. A man sold six cows, worth fifteen dollars each, and a 
yoke of oxen, for 67 dollars ; in pay, he received a chaise, 
worth 124 dollars, and the rest in money ; how much money 
did he receive ? 

10. What will be the cost of 15 pounds of butter, at 13 
cents per pound ? 

11. How many bushels of wheat can you buy for 487 
dollars, at 2 dollars per bushel ? 

IT 24. When the price of one pound, one bushel, &c. of 
Any commodity is given, how do you nnd the cost of any 
ntmber of pounds, or bushels, &c. of that commodity ? If 
the price of the 1 pound, &c. be in cents, in what will the 

whole cost be? If in dollars, what? if in shillings? 

if in pence ? &c. 

When the cost of any given number of pounds, or bushels, 
&c. is given, how do you find the price of one pound or 
bushel, &c. In what kind of money will the answer be ? 

When the cost of a number of pounds, &c. is given, and 
also the price of one pound, &c., how do you find the num- 
ber of pounds, &;.c. 

12. When rye is 84 cents per bushel, what will b.e the cost 
of 948 bushels ? how many dollars will it be ? 

13. If 648 pounds of tea cost 284 dollars, (that is, 28400 
cents,) what is the price of one pound ? 

When the factors are given, how do you find the product? 

When the product and one factor are given, how do you 
find the other factor ? 

When the divisor and quotient are given, how do you 
find the dividend ? 

When the dividend and quotient are gi?en, how do yOQ 
find the divisor ? 

U« What is the product of 754 and 25 ? 
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15. What number, multiplied by 25, will produce 18850? 
16^ What number, multiplied by 754, will produce 18650 ? 

17. If a man save six cents a day, how many cents would 

he save in a year, (365 days,) ? how many in 45 

years ? how many dollars would it be ? how many cows 
could he buy with the money, at 12 dollars each ? 

Aixs, to the lasty 82 cows, and 1 dollar 50 cents remainder. 

18. A boy bought a number of apples ; he gave away ten 
of them to his companions, and afterwards bought thirty-four 
more, and divided one half of what he then had among four 
companions, who received 8 apples each ; how many apples 
did the boy first buy > 

Let the pupil ts^e the last number of apples, 8, and re- 
verse the process. Am. 40 apples. 

19. There is. a certain number, to which, if 4 be added, 
and 7 be subtracted, and the difference be multiplied by 8y 
and the product divided by 3, the quotient will be 64 ; what 
is that number ? Ans, 27. 

20. A chcvss board has 8 rows of 8 squares each ; how 
many squares on the board ? 

IF S5k 21. There is a spot of ground 5 rods long, and 3 
rods wide ; how many square rods does it contain ? 

Note. A square rod is a 
square (like one of those in 
the annexed figure) meas- 
uring a rod on each side. 
By an inspection of the 
figure, it will be seen, that 
there are as many squares 
in a row as rods on one side, 
and that the number of rows 

is equal to the number of rods on the otfier side ; therefore, 

6x3== 15, the number of squares. 

An9* 15 square rods. 

A figure like A, B, C, D, having its opposite sides equal 
and parallel, is called a paraUdogram or Monff. 

22. There is m oUmg field, 40 rods kmg^ and 24 rods 
wide ; how many square rods does it contain ? 

23. How many sm^are inches in a^ board 12 inch^ lo^S* 
'Qd 12 inches broad r Ans. 144. 
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t 3& MISCELLANEOUS QUESTIONS. 59^ 

24i Hew many square feet in a board 14 ieet long and S( 
feet wide ? 

25. A certain township is six miles square ; how many 
square miles does it contain ? Am. 36. 

26. A man bought a farm for 22464 dollars ; he sold one half 
of it for 12480 dollars, at the rate of 20 dollars per acre; how 
many acres did be buy ? and what did it cost him per acre ? 

27. A boy bought a sled for 86 cents, and sold it again for 
8 quarts of walnuts ; he sold one half of the nuts at 12 cents 
a quart, and gave the rest for a penknife, which he sold for 
54 cenis ; how many cents did he lose by his bargains ? 

28. In a certain school-house, there are 5 rows of desks ; 
m each row are six seats, and each seat will accommodate 
2 pupils ; there are also 2 rows, of 3 seats each, of the 
same size as the others, and one long seat where 8 pupils 
may sit; how many scholars will this house accommo- 
date? Atis. 80. 

29. How many square feet of boards will it take for the 
floor of a room 16 feet long, lL»d 15 feet wide, if we allow 
12 square feet for waste ? 

30i There is a room 6 yards long and 5 yards wide ; how 
many yards of carpeting, a yard wide, will be sufficient to co\et 
the floors, if the hearth and fireplace occupy 3 square yards ? 

31. A board, 14 feet long, contains 28 square feet ; what 
IS its breadth ? 

. 32. How many pounds of pork, worth 6 cents a pound, 
can be bought for 144 cents ? 

33. How many pounds of butter^ at 15 cents per pound, 
must be paid for 25 pounds of tea, at 42 cents per pound ? 

34. 4 + 5 + 6 + 1 +8 = how many? 

35. 4 + 3 + 10— .2 — 4+6 — 7 = how many? 

36. A man divides 30 bushels of potatoes among 3 poor 
inen ; how many bushels does each man receive ? What is 
^ of thirty ? How many are § {two thirds) of 30 ? 

37. How many are one third (i) of 3? of 6? 

of 9? of 282? of 45674312? 

38. How many are tioo thirds (f ) of 3 ? of 6 ? 

. of 9 ? of 282 ? of 45674312 ? 

89. How many are ^of 40? f of 40? * 

60? f of60? iof80? -ofl24? 

246876 ? f of 246876 ? 

40. How many is .^ of 80? ^ofSO? ^oflOO? 

41. An inch is one twelfth part (tV) ^4?d 1^® A§T& "^"^^ 




66 COMPOUND NUMBERS. IT 26, 26, 

feet in 12 inches ? in 24 inches ? in 36 inches ? 

in 12243648 inches ? 

42. If 4 pounds of tea cost 128 cents, what does 1 potrnd 

cost ? 2 pounds ? 3 pounds ? 6 pounds ? 

100 pounds? 

43. When oranges are worth 4 cents apiece, how many 
can be bought for four pistareens, (or 20 cent pieces ?) 

44. The earth, in moving round the sun, travels at the 
rate of 68000 railes an hour ; how many miles does it travel 
in one day, (24 hours ?) how many miles in one year, (365 
days ?) and how many days would it take a man to travel 
this last distance, at the rate of 40 miles a day ? how many 
years ? Ans. to the lasty 40800 years. 

45. How much can a man earn in 20 weeks, at 80 cents 
per day, Sundays excepted ? 

46. A man married at the age of 23 ; he lived with his 
wife 14 years ; she then died, leaving him a daughter, 12 
years of age ; 8 years after, the daughter was married to a 
man 5 years older than herseU^ who was 40 years of age 
when the father died j how ola was the father at his death ? 

Ans, 60 years 

47. There is a field 20 rods longy and 8 rods mde ; how 
many square rods does it contain ? Ans, 160 rods. 

48. What is the width of a field, which is 20 rods long, 
and contains 160 square rods ? 

49. What is the length of a field, 8 rods wide, and con- 
taining 160 square rods ? 

50. What is the width of a piece of land, 25 rods long, 
and containing 400 square rods ? 



COMPOVSTD mJMBEIlS. 

IT 26. VA number expressing things of the same kind it 
called a simple number ;^ thus, 100 men, 66 years, 75 cents, 
are each of them simple numbers Y but when a number ex- 
presses things of different kinds,'^it is called a compound nuf»- 
oer ; thus, 43 dollars 25 cents and 3 mills, is a compound 
number; so 4 -years 6 months and 3 days, 46 pounds 7 
shillings and 6 pence, are compound numbers. 
^ NoteS Different kinds, or names, are usually called dif^ 
' "^ denammUums. 
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%" IBS. ' FEOSRAL MOirET. At 

FEDERAL MONEY- 

^^^ederal money is the coin of the United States. The 
'.mds^ or denominations, are eagles, dollars, dimes, cents, 
and mills.' " 

10 mills - - - are equal to - 1 cent 
10 cents, (=«100 mills,) - - - = 1 dime. 

10 dimes, ( » 100 cenU =» 1 000 mills,) ^ =1 doillir.' 

lOdoUars, (=100 dimes=«1000cents=« 10000 mills)= 1 es^e.* 

Sign A This character, $ , placed before a number, shows 
It to express /e(2era/ money, v 

As 10 mills make a cent, 10 cents a dime, 10 dimes a 
dollar, &;c. it is plainAthat the relative value of mills, cents, 
dimes, dollars and eap;les corresponds to the orders of uiiits, 
tens, hundreds, &c. in simple numbers.' Hence, they may 
be read either in the lowest denomination, or partly in a 
higher J aiid partiy in the lowest denomination^ Thus : 

94652 may he read, 34652 mills ; ' or 3465 cents ahd 2 mills ; 
or, reckoning the eagles tens of dollars, and the dimes tent 
of cents, which is the usual practice, the whole may be 
read, 34 dollars 65 cents and 2 mills. 

For ease in calculating, a point (*) called a s^aratrixyif 
is placed between the dollars and cents, showing that all the 
es at the /e/*/ hand express dollars, while the two first 
I at the right hand express cents, and the third^ mills< 
I the above example is written $ 34^52 ; that is, 34^ 
dollars 65 cents 2 mills, as above. \ As 100 ceats make a 
dollar^ the cenfy may be any number from 1 to 99, often re- 
quiring ttffo figures to express them 5 ' for this reason^ tw& 
places are appropriated to cents, at the right hand o£ the 
point, and if the number of cents be less than /cti, requiring 
out one figure to express them, the tejsPs place must be filled 
with a cipher. Thus, 2 dollars and 6* cents are written 2^06. 
10 mills make a cen% and consequently the nuUs never ex- 
ceed 9, and are always expressed by a single figure. Only 

* The eag^lc is 2Lgold coin, the dollar ami diiae are sUiser coins, tke cent is^ a 
9cpper coin. The mill is only ima^nary, there being no coin of that denomioAr, 
tioo. There are half eagles," half dollars, half dimes, and half cents, real coinsr 

k The character used ftir the sepanitrij^, in the " Scholars' Art^vat^*' was 
ike comma } the comma incerted is here adopted, to distinguish it Ihwn thft CQXBit 
ma used in punctuation. Digitized by L^OOglC 




58 HEDUCTION OF FEDERAL MONET, i^ 26, 27. 

one place, therefore, is appropriated to mills, that is, the 
place immediately followiug cents, or the third place from 
the point When there are no cents to be written, it is evi- 
dent that we must write two ciphers to fill up the places of 
cents. Thus, 2 dollars and t mills are written 2*007. Six 
cents are written *06, and seven mills are written *007. 

Note, Sometimes 5 mills = ^ a cent is expressed frac- 
tionally: thus, '125 (twelve cents and five mills) is ex- 
pressed 12 1, (twelve and a half cents.) 

17 dollars and 8 mills are written, 17*008 

4 dollars and 6 cents, ----- 4<05 

75 cents, --------- *75 

24 dollars, 24* 

9 cents, --------- *09 

4 mills, ^04 

6 dollars 1 cent and d mills, - - - 6*013 

Write down 470 dollars 2 cents ; 342 dollars 40 cents 
and 2 mills ; 100 dollars, 1 cent and 4 mills ; 1 mill ; 2 
mills; 3 mills; 4 mills; i cent, or 5 milk; 1 cent and 1 ndll ; 
2 cents and 3 mills ; six cents and one mill ; sixty cents and 
one mill ; four dollars and one cent ; three cents ; five cents; 
nine cents. 



REDUCTION OF FEDERAL MONEY. 

IT 27. How many mills in one cent ? in 2 cents ? 

in 3 cents ? in 4 cents ? in 6 cents ? in 9 

cents ? — — in 10 ceats ? in 30 cents ? in 78 

cents ? — -— in 100 cents, (== 1 dollar) ? in 2 dollars ? 

in 3 dollars? in 4 dollars ? in 484 cents ? 

in 663 cents ? ■ ■ in 1 cent and 2 mills ? —in 4 
cents and 5 mills ? 

How many cents in 2 dollars ? in 4 dollars ? in 

8 dollars ? in 3 dollars and 15 cents ? in 6 dol- 
lars and 20 cents ? in 4 dollars and 6 cents ? 

How many dollars in 400 cen^s ? in 600 cents ? 

in 380 cents ? in 40765 cents ? How many 

cents in 1000 mills ? How manv dollars in 1000 mills ? 

in 3000 mills > in 8000 mills ? in 4378 

mills? in 846732 mills? 

TTiis changing one kind of moneys fyc. into another land^ withr- 
oai altering the value^ is caUed Reduction. 
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As there are 10 mills in one cent, it is plain that cents are 
changed or reduced to mills by multiplying them by 10, tha 
is, by merely annexing a cipher, (IT 12.) 100 cents make a 
dollar ; therefore dollars are changed to cents by annexing 2 
ciphers, and to mills by annexing 3 ciphers. Thus, 16 dollars 
= 1600 cenlis = 16000 mills. Again, to change mills back 
to dollars, we have only to cut oflF the three right hand 
figures^ (IT 21 ;) and to change cents to dollars, cut off the 
two right handfigureSj when sdl the figures to the left will be 
dollars, and the figures to the rightj cents and mills. 

Reduce 34 dollars to cents. Ans. 3400 cents, 

Reduce 240 dollars and 14 cents to cents. 

Ans. 24014 cents. 

Reduce $ 748^143 to mills. Am. 748143 mills. 

> Reduce 748143 paills to dollars. Ans. $ 748443. 

Reduce 3467489 mills to dollars. Ans. 3467'489. 

Reduce 48742 cents to dollars. Ans. $ 487*42. 

Reduce 1234678 mills to dollars. 

Reduce 3469876 cents to dollars. 

Reduce $ 4867*467 to mills. 

Reduce 984 mills to dollars. Ans. $ *984 

Reduce 7 mills to dollars. Ans. $ *007 

Reduce $ '014 to mills. 

•Reduce 17846 cents to dollars. 

Reduce 984321 cents to mills. 

Reduce 9617^ cents to dollars. Ans. $93*^7^. 

Reduce 2064^ cents, 503 cents, 106 cents, 921J cents, 
600 cents, 726^ cents, to dollars. 

Reduce 86753 mills, 96000 mills, 6042 mills, to dollars. 



ADDITION AND SUBTRACTION OF FEDERAL 
MONEY. 

IT 28. JFrom what bas been said, it is plain, that we may 
readily reduce any sums in federal money to the same de- 
nomination, as to cents, or mills, and add or subtract them 
MB simple numbers. Or, wliat is the same thing, we may 
mt down the sums, taking care to write dollars wnder dollars^ 
Ments tmder cenf^, and mtUs under mUlSy t9 stich order ^ thai th0 
separating points of the several nmnbets shaU fall directly tmder 
tach other y and add them vp as simple numbers^ placing th$ 
^pmratrix in the amatmt direcUy under the other povnts* 
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fJ8S, 



WlMit is the amount of $ 487*643, $ 132W7, j^4<04, 



md $264*102? 



OPERATION. 

467643 mills. 

132007 mftls. 

4040 mills. 

264102 mUls. 



Ans. $ 887'71^, 

OPERATH»J. 
or, $487*643 

$132*007 
' $ 4*04 

$264*102 



Anuma, 887792 mOls, = $ 887*792. $.887*792 AmomU, 
EXAMPLES FOR PRACTICE. 

1. Bought 1 barrel of flour for 6 dollars 75 cents, 10 
pounds of coffee for 2 dollars 30 cents, 7 pounds of sugar 
for 92 cents, 1 pound of raisins for 12|- cents, and 2 oranges 
"for 6 cents; what was the whole amount? Ans, $ 10*156. 

2. A man is indebted to A, $ 237*62 ; to B, $ 360 ; to C, 
$86*12^; to D, $9*62^; and to E, $0*834; what is the 
ttmount of his debts ? Ans. $ 684*204. 

3. A man has three notes specifying the following Bums, 
viz. three hundred dollars, fifty dollars sixty cents, and 
nine dollars eight cents ; what is the amount of the three 
notes? ' Ans. $359*68, 

4. What is the amount of $66*18, $7*37^, $280, 
$ 0*287, $ 1 7,^ and $ 90*413 ? 

5. Bought a pair of oxen for $ 76*50, a horse for $ 85^ 
andAcow for $ 17*25; what was the whole amount? 

oT^ought a gallon of molasses for 28 cents, a quarter of 
tea for 37J cents, a pound of salt petre for 24 cents, 2 yards 
of broadcloth for 11 dollars, 7 yards of flannel for 1 dollar 
62^ cents, a skein of silk for 6 cents, and a stick of twist for 
4 cents ; how much for the whole ? 



SUBTRACTION OF FEDERAL MONEY. 

7, A man gave 4 dollars 75 cents for a pair of boots, and 
9 dollars 12 j- cents forKi pair of shoes; bow much did tb^ 
.boota cost him more than the shoes ? 

OPERATION. OPERATION. 

4750 mills. or, $4*75 * 

2125 milb. $2*125 

2625 mills = $ 2*625 Ans. $2^25 Ans, 
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8. A nfan bought a cow for eighteen dollars, and sold her 
again for twenty-one dollars thirty-seven and a half cents ; 
how much did he gain f Am. $ 3^375. 

9. A man bought a horse for 82 dollars, and sold him 
:again for seventy-nine dollars seventy-five cents ; did he gain 
or lose ? and how much ? Ans. He lost $ 2'25. 

10. A merchant bought a piece of cloth for $ 176, which 
proving to have been damaged, he is willing to lose oti it 
$ 16*50 ; what must he have for it ? Ans. $ 169*50. 

11. A man sold a farm for $5400, which was $ 725*37J 
more than he gave for it ; what did he give for the farm ? 

12. A man, having $ 500, lost 83 cents ; how much had 
he left? 

13. A man's income is $1200 a year, and he spends 
$ 800*35 ; how much does he lay up ? 

14. Subtract half a cent from seven dollars. 

15. How much must you add to $ 16*82 to make $25 ? 

16. How much must you subtract from $ 250, to leave 
$87*14? 

17. A man bought a barrel of flour for $6*25, 7 pounds 
of coffee for $ 1*41 ; he paid a ten dollar bill; how much 
must he receive back in change ? 



MULTIPLICATION OF FEDERAL MONEY. 

IT 29. 1. What will 3 yards of cloth cost, at $4*62 J a 
yard ? 
OPERATION. $ 4*625 are 4625 mills, which 

$ 4*625 multiplied by 3, ihe product' is 

3 13875 mills. 13875 mills may 

now be reduced to dollars by 

$ 13*875, the amwer. placing a point between the third 
and fourth figures, that is, between the hundreds and thou- 
sands, which is pointing off as many places for cents and 
mills, in the product, as there are places of cents and mills 
in the sum given to be multiplied. Thts is evident ; for, as 
1000 mills make 1 dollar, consequently the thousaxida in 
13875 mills must be so many dollars. . 

2. At 16 cents a pound, what will 123 pounds of butter 
fost? 

F 
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62 MULTIPLICATION OF FEDERAL MONEY. IT 29, 

OPERATION. As the product of 

123, the number of pounds. ^Y two numbers 

16 centSy the price per pound. will be the same, 

— whichever of them 

"^38 be made the multi- 

123 plier, therefore the 

$ 19^ the answer. quantity, being the 

' larger number, is % 

made the multiplicand, and the price the multiplier. 

123 times 16 cents is 1968 cents, which, reduced to dollars, 
is $19*68. 

RUL.E. 

\ 

• From the foregoing examples it appears, that' the multi- 
plication of federal money does not differ from the multipli- 
cation of simple numbers. The product will he the answer in 
the lowest denomination contained in the given sum^ which may 
then be reduced to dollars. 

exampl.es for practice. 

3. What will 250 bushels of rye come to, at $ 0*88^ per 
bushel? Ans. $221*25. 

4. What is the value of 87 barrels of flour, at $ 6'37^ a 
barrel ? 

5. What will be the cost of a hogshead of molasses, con- 
taining 63 gallons, at 28 J cents a gallon ? Ans. $ 17*955. 

6. If a man spend 12^ cents a day, what will that amount 
to in a year of 365 days ? what ^vill it amount to in 5 
years ? Ans. It will amount to $ 228*12^ in 5 years. 

7. If it cost $ 36*75 to clothe a soldier 1 year, how much 
will it cost to clothe an army of 17800 men ? 

Ans. $654150. 

8. Multiply $367 by 46. 

9. Multiply $0*273 by 8600. 

10. What will be the cost of 4848 yards of calico, at 25 
cents, or one quarter of a dollar, per yard? Ans. $1212. 

Note. As 25 cents is just J of a dollar, the operation in 
the above example may be contracted, or made shorter; for, 
at one dollar per yard, the cost would be as many dollars as 
there are yards, that is, $ 4848 ; and at one quarter (^) of a 
dollar per yard, it is plain, the cost would be one quarter (J) 
w many dollars as there are yards, that is, ^-^s: $1212. 
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When one quantity }s contained in another exactly 2, 8, 4, 

5, &c times, it is called an aiiquot or even pari of that quantir 

iy ; ihus, 25 cents is ah aliquot part of a doUar^ because 4 times 

25 cents is just equal to 1 dollar ; and 6 pence is an aliquot 

part of a shilling, because 2 times six pence just make 1 

shilling. The following table exhibits some of the aliquot 

parts of a dollar : 

TABL.E. From the illustration of the last 

Ott\ example, it appears, that, when the 

50 zzz^ofa dollar, ^nce per yardj poimd^ &c. is one of 

33^ = i o/ « dollar, these aliquot parts /)f a dollar, the 

25 =z^ofa dollar. cost may be found j by dividing the 

20 z= ^ o/ a dollar. given number of yards, pounds, &c 

12 J =iofa dollar. h ^^t number which it takes of 

«1 1 ^/ ^r/^///.* "*^ mce to make 1 dollar. \ If the 
^ — ^oja (WUar. ^^.^^^ ^^ ^ ^^^^^ ^^ ^.^^i^ ^^ 2 ; 

5 =^ofa doUar. ^ jf 25 cts. by 4 ; if 12^ cts. by 8, &c. 
This manner of calculating the cost of strticles, by taking 
aliquot parts, is usually called Practice. 

11. What is the value of 14756 yards of cotton, cloth, at 
12^ cents, or ^ of a dollar, per yard ? 

By practice. By multiplication. 

8)14766 14756 ^ 

425 



Ans. $1844<50 



73780 
29512 
14756 



$ 1844*500 Ans. as before. 

12. What is the cost of 18745 pounds of tea, at $ ^50, =i 
dollar, per pound? • Am. $9372*50 

13. What is the value of 9366 bushels of potatoes, at 33^ 
cents, or ^ of a dollar, per bushel ? .a^ = $ 3122 Ans. 

14. What is the value of 48240 pounds of cheese, at 
$ *06f , = 1^ of a dollar, per pound ? Ans. $ 3015. 

15. What cost 4870 oranges, at 6 cents, = ^^ of a dollar, 
apiece? Ans. $243*50 

16. What is the value of 151020 bushels of apples, at 20 
cents, := •( of a dollar, per bushel ? Ans. $ 30204. 

17. What vdll 264 pounds of butter cost, at 12^ cents 
per pound? Ans. $33. 

18. What cost 3740 yards of cloth, at $ 1*25 per yard ? 
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4) $ 3740 = cost at $ V per yard. 
935 = cost at $ *25 per yard. 

Ans.' $467&=: cost at $ 1^25 per yard. 
19. What is the cost of 8460 hats, at $1^2^ apiece.^ 

at $ 1*50 apiece ? -- — at $ 3*20 apiece ? at 

$ 4^06^ apiece ? 

Ans. $951^50. $12690. $27072. $34a68'76. % 

IT 30. To find the value of articles sold by the 100, or 1000. 

1. T^Tiat is the value of 865 feet of timher, at $ 6 per 
hundred ? 

r^r^r. .rr»r.^ WcrC thC prfCC $5 

OPERA-noN. p^r foot, it is plain, the 

^ . value would be 865 X 

I $6 = $ 4325 ; but the 

$ 4325 = value at $ 5 per foot, pricS is $ 5 for 100 feet ; 

consequently, $ 4325 is 
100 times the true value of the timber ; and therefore, if we 
divide this number ( $ 4325) by 100, we shall obtain the 
true value; but to divide by 100 is but to cutoff the two 
right hand figures, or, in federal money, to remove the separor 
trix two figures to the left. Ans. $ 43*25. 

It is evident, that, were the price so much per thousandy 
the same remarks would apply, with the exception of cutting 
off three figures instead of two. Hence we derive the 
general Ru£e (ot finding the value of articles sold by the 100^ 
or 1000 rv^Multiply the number by the price, and, if it be 
reckoned by the 100, cut off the two right hand figures, and 
the product will be the answer, in the same kind or denomi- . 
nation as the price. If the article be reckoned by the 1000, 
cut off the three right hand figures.,. 

EXAMPLES FOB PRACTICE- 

2. What is the value of 4250 feet of boards, at $ 14 pet 
1000 ? Ans. 59 dbllars and 50 cents. 

OPERATION. 
4250 

$ 1^4 In this example, because the price i^ lit 

j,y^Q so much per 1000 feet, We divide by lOlJC^ 

4250 ^^ ^^' off three figures. 



$59'500 
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3. What will 3460 feet of timber come to, at $ 4 per 
hundred ? 

4. What will 24650 bricks come to, at 6 dollars per 1000 ? 

5. What will 4750 feet of boards come to, at $ 12*25 per 
1000 ? Ans. 58487. 

6. What will 38600 brkka cost, at $ 4'75 per 1000 ? 

7. What will 46590 feet of boards cost, at $ 10^25 per 
1000? 

8. What will 75 feet of timber cost, at $4 per 100 ? 

9. What is the value of 4000 bricks, at 3 dollars per 1000 ? 



DIVISION OF FEDERAL MONEY. 
IT 31. 1. If 3 yards of cloth cost $5'25, what is that a yard? 
OPERATION. *f 26 is 525 dente, 

3)6<25 which divided by 3, the 

quotient is 175 centflL 

Answer^ 175 centa^ = $ V75. which, reduced to dollars, 

is $ 1^75, the answer. 

2. Bought 4 bushels of com for $ 3 ; what was that a 
bushel ? 

4 is not contained in 3 ; we may, however, reduce tt^ 
$ 3 to cents, by annejdng two ciphers, thus : 

^4^5^n^^^* 300 cents divided by 4, th^ quotient 

^)f2z is 75 cents, the price of each bush, of 

Ans. ^75 cents. corn. 

3. Bought 18 gallons of brandy, for $42^75 ; what did it 
cost a gallon ? 

OPERATION. 
18)42'75(2375 rniOs, = $ 2^375, the answer. 
36 

. 67 $42'75 is 4275 cents. After bringing 

54 ^?^ ^^^ ^*®* figure in the dividend, uid 

TTT dividing, there is a remainder of 9 cents, 

j2g which, by annexing a cipher, is reduced 

♦ to^ mills, (90,) in which the divisor is con- 

90 tained 5 times, which is 5 mills, and thera 

90 is no remainder. Or, we might have re» 

^ duced $ 42'75 to mills, before dividing, by 

• • • annexing a cipher) 42750 mills, which, 

divided by 18, would have given the same result, 2375 milfa^ 
wbidiy reduced to dollars^ is $ 2^375, the answer. 

* ' Digitized by L^OOgle 
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4. Divide $ 59*387 by 8* 
OPERATION. 

8)69*387 

Quotient j 7*423f , that is, 7 dollars, 42 cents, 3 mills, and J 
of another mill. The ^ is the remainder, after the last di- 
vision, written over the divisor, and expresses such fractional 
part of another mill. For all purposes of business, it will be ■ 
sufficiently exact to carry the quotient only to mills, as the 
parts of a mill are of so little value as to be disregarded. 
Sometimes the sign of addition (+) is annexed, to show that 
there is a remainder, thus, $ 7^423 -|-. 

IIUL.E. 

From the foregoing examples, it appears, that division of 
federal money does not differ from division of simple num- 
bers. The quotient mil be the answer in the lowest denmnina' 
tionin the givetisum^ which may then be reducedto dollars, 

Note. If the sum to be divided contain only dollars, or 
dollars and cents, it may be reduced to mills, by annexing 
ciphers before iiividing ; or, we may first divide, annexing 
ciphers to the remainder, if there shall be any, till it shall 
be reduced to mills, and the result will be the same. 

EXAMPLES FOR PRACTICE. 

6. Jf I pay $ 468^75 for 750 pounds of wool, what is tha 
value of 1 pound ? Ans. $ 0*625 ; or thus, $ 0*62^. 

6. If a piece of cloth, measuring 125 yards, cost $ 181*25, 
what is that a yard ? Ans. $ 1'45. 

7. If 536 quintals of fish cost $ 1913*52, how much is that 
a quintal ? Ans. $ 3*57. 

8. Bought a farm, containing 84 acies, for $3213 ; what 
did it cost me per acre ? Ans. $ 38*25. 

9. At $ 954 for 3816 yards of flannel, what is that a yard ? 

Ans. $0*25. 

10. Bought 72 pounds of raisins for $8; what was that 
a pound ? 7%- = how much ? 

Ans. $0*111^; or, $0*111+. 

11. Divide $ 12 into 200 equal parts ; how much is one 
of the parte ? -^ = how vmch ? Ans. $ 0*006. 

12. Divide $ 30 by 750. y^j = how much ? 

13. Divide $60 by 1200. ^^ = how much ? 

14. Divide $216 into 86 equal parts; how much will 
ene of the parts be ? ^^ = how much ? 
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1'5. Divide $V7B equally among 250 men ; bow much 
will ^aoh man receive ? j|j = how much ? 



SUPPLEMENT TO FEDERAL MONEY. 
QUESTIONS; 

1. What is understood by single numbers? 2. ^ 

by compound numbers? 3. by different denomtno" 

tiohs ? 4. What is federal money ? 5. What are the de- 
nominations used in federal money ? 6. How are dollars 
distinguished from cents ? 7. Why are two places assigned 
for ceiits, while only one place is assigned for mills ? 8. 
To what does the relative value of mills, cents, and dollars 
correspond ? 9. How are mills reduced to dollars ? 10. 

■ to cents? 11. Why? 12. How are dollsirs reduced 

to cents? Id. - — - to mills? 14. Why? 15. How is 

the addition of federal money performed? 16. 

subtraction? 17. ^multiplication? 18. divi- 
sion ? 19. Of what name is the product in multiplication, 
and the qtioiient in division ? 20. In case dollars only are 
given to be divided; what is to be done ? 21. When is one 
number or quantity said to be an aliq\u)t part of another ? 
22. What are some of the aliquot parts of a dollar! 23* 
When the price is an aliquot part of a dollar, how may the 
cost be found ? 24. What is this manner of operating 
called ? 25. How do you find the cost of articles, sold h^ 
the 100 or 1000 ? 

EXERCISES. 

1. Bought 23 firkins of butter, each containing 42 pounds, 
for 16 J cents a pound; what would that be a firlan, and 
how much for the whole ? Ans. $ 159'39 for the whole. 

2. A man killed a beef, which he sold as follows, viz. the 
hind quarters, weighing 129 pounds each, for 5 cents a 
potind ; the foTe quarters, one weighing 123 pounds, knd the 
other 125 pounds, for 4 J cents a pound; the hide and tal- 
low, weighing 163 pounds, for 7 cents a pound; to what 
did the whole amount ? Am, $ 35*47. 

8. A farmer bought 25 pounds of clover seed at 1 1 cents 
a pound, 3 pecks of herds grass seed for $ 2*25, a barrel of 
flour for $ 6'50, 13 pounds of sugar at 12J cents a pound ; 
for which he paid 3 cheeses, each weighing 27 pounds, at 
8J cents a pound, and 5 barrels of cider at $ 1*25 a barrel. 
The balance between the articles bought and sold is 1 cent 
is it /or, or against the farmer } Digitized byL^oogie 
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4. A man dies, leaving an estate of $ 71600 ; there are 
demands against the estate, amountipg to $ 39876^74 ; the 
residue is to he divided hetween 7 sons; what will each 
one receive ? '' 

5. How much coffee, at 25 cents a pound, may ho had for 
100 hushels of rye, at 87 cents a bushel ? Ans. 348 pounds. 

6. At 12^ cents a pound, what must he paid for 3 hoxes 
of sugar, each containing 126 pounds ? 

7. If 650 men receive $86'75 each, what willihey all 
receive ? 

8. A merchant sold 275 pounds of iron, at 64- cents a^ 
pound, and took his pay in oats, at $ 0^50 a bushel ; how 
many bushel? did he receive ? 

9. How many yards of cloth, at $ 4^66 a yard, must be 
§^ven for 18 barrels of flour, at $9*32 a barrel ? 

10. What is the price of three pieces of cloth, the first 
containing 16 yards, at $ 3*75 a yard ; the second, 21 yards, 
at $ 4*50 a yard ; and the third, 35 yards, at $ 5*12 j a yard ? 

IT 32. It is usual, when goods are sold, for the seller to 
deliver to the buyer, with 9ie goods, a bill of the articles 
and their prices, with the amount cast up. Such bills are 
sometimes called bills of parcels. 

Boston, January 6, 18S7. 
Mr. Abd Atlas 

Bought ofBenj. Bwrdett 

13^ yards figured Satin, at $2*50 a yard, $31*211 

6 ...;... sprigged Tabby, ... 1*25 ., 10*OC^ 

Received payment, $41*25^ 

Benj.^ Burdett. 



Salem, June 4, 1897. 
Mr. James Faywetl 

Bought of Simeon Thrifty 

3 hogsheads new Rum, 118 gal. each, at $0'31 a gaL 

^ pipes French Branily, 126 and 132 gal. .. 

1 hogshead brown Sugar, 9 J- cwt. 

3 casks of Rice, 269 lb. each, 

5 bags Cofiee, 75 lb. each^ ^ •* 

1 chest hyson Tea, 861b. 

Rec.eived payment, 

For Simeon Thrifty, 

PCTSR FaITHFUU 
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Wilderness, Febniazy 8,' 1827. 
Mr. Peter Carpenter 

(See IT 30.) Bought of Asa Fdltree, 

5682 feet Boards, at $6 per M. 

2000 .. 8'34 

800 Thick Stuff, .. 12*64 

1500 ..... Lathing, • .. 4' 

660 Plank, .. 10' 

879 ..... Timber, .; 2*50 ..... C. 

236 2*75 



Jteceired payment, $ 101*849 

Asa Falltree. 
Nott. M. stands for the Latin miile^ which signifies 1000, 
laid C.'for the Latin word centum^ which signifies 100. 



If 33. We hare seen, that, in the United States, money 
is reckoned in dollars, cents, and mills. In England, it is 
reckoned in pounds, shillings, pence, and farthings, called 
denominations of money. Time is reckoned in years, months, 
weeks, days, hours, minutes^ and seconds, called denomina-^ 
tions of time^ Distance is reckoned in miles, rods, feet, and 
inches, called denominations of nieasure, &a 

The relative value of these denominations is exhibited in 
tables^ which the pupil must commit to memory. 



ENGLISH MONEY. 



I'he denominations are pounds, shillings, pence, and faf« 
things. 

TABLE. 

4 farthings (qrs.) make 1 penny, marked d. 

12 pence - - - - i shilling, - - s. 

20 shillings - - - -r i pound, - - iS. 

Note, Farthings are often written as the fraction of a 

penny ; thus, 1 farthing is written ^d., 2 farthings, i^y ^ 

farthmgs, f d. 

Digitized by VjOOQIC 




TO , BfiDucTioir. 

How many farthings in 1 
penny? -^ — in 2 pence? 

' ' in 3 pence ? in 6 

pence ? in 8 pence ? 

in 9 pence ? in 12 pe 

■ in 1 shilling ? — — 
shillings? 

How many pence in 2 shil- 
lings ? in 3 s. ? in 

4 s.? in 6 s. ? — . in 

88.? in 10 s. ? in 2 

shillings and 2 pence ? ^ 

in 2s. 3d.? in 2s. 4d.? 

in2 s. 6 d. ? in 3 6. 6 d. ? 

in 4 s. 3 d. ? 

ELow many shillings in 1 

pound ? in 2iS . ? 

ln3iB.? in4iB.? 

in4ie.6s.? in6iB.8s.? 

^ — ^in 3ie. lOff. ? in 

2£. 15 s.? 



irs#. 



How many pence in 4 fkr« 

things ? in 8 farthings ? 

in 12 farthings ? in 

24 farthings ? in 32 far- 
things ? in 36 farthings ? 

in 48 qrs. ? How many 

shillings in 48 qrs. ? in 

96 qrs. ? 

How many shillings in 24 

pence ? in 3^ d. ? 

in48d. ? in72d.? ^ 

in 96 d. ? in 120 d. ? 

in 20 d. ? in 27 d. ? 

in 28 d. ? in 30 d. ? 

in 42 d. ? in 61 d. ? 

How many pounds in 20 shil- 
lings ? ? in 40 s. ? in 

60 s. ? • in 80 s. ? in 

86 8. ? - — -in 128 s. ? in, 

70s.? ind5s. ? 



it has already been remarked, that the changing of one' 
kind, or denomination, into another kind, or denomination, 
without altering their value, is called Reduction. (IT 27.) 
f hus, when we change shillings into pounds, or pounds into 
shillings, we are said to reduce them. From the foregoing 
examples, it is evident, that, when we reduce a denomina- 
tion of greater value into a denomination of less value, th9 
reduction is performed by multiplication ; and it is tlien call.- 
ed Reduction Descending, But when we reduce a denomina- 
tion of less value into one of greater value, the reduction is 
performed by division ; it is then called Reduction Ascending, 
Thus, to reduce pounds to shillings, it is plain, we must 
multiply by 20. And again, to reduoe shillings to pounds, 
we must divide by 20. It follows, therefore, that reduction 
descending and ascending reciprocally prove each other. 
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1. Inl7iS. 13 s. 6Jd. how 
many farthings ? 

OPERATION. 
£. 8. d. qrs 
17 13 6 3 1 

205. 



3539. in 17 J6. 
12 d. 




135. 



16971 qrs, the Ans. 
In the above example, be- 
cause 20 shillings make 1 
pound, therefore we multiply 
17 £. by 20, increasing the 
product by the addition of the 
given shillings, (13,) which, 
it is evident, must always be 
done in like cases ; then, be- 
cause 12 pence make 1 shil- 
ling, we multiply the shillings 
(353) by 12, adding in the 
given pence, (6.) Lastly, 
because 4 farthings make 1 
penny, we multiply the pence 
''4242) by 4, adding in the 
given farthings, (3.) We 
then find, that in 17ie. 13 s. 
6f d., are contained 16971 
farthings. 

IT 34. The process in the 
fully examined, will be found 

To reduce high dendJima- 
tions to lowety — Multiply the 
highest denomination by that 
number which it takes of the 
next less to make 1 of this 
higher, (increasing the pro- 
duct by the number given, 
tf any, of that less denomina- 



2. In 16971 farthings, how 
many pounds ? 

OPERATION. 
Fartbinpinapenny, 4)16971 Zv9* 

F0nce in a BhUling, 12)4242 6 <>> 

ShiUingainaponnd, 2|0)35|3 13«* 

iTje. 

Ans. Vt£. 13«. 6fJ. 

Farthings ^vill be reduced 
to pence, if we divide them 
by 4, because every 4 far- 
things make 1 penny. There- 
fore, 16971 farthings divided 
by 4, the quotient is 4242 
pence, and a remainder of 3, 
which is farthings, of the 
same name as the dividend. 
We then divide the pence 
(4242) by 12, reducing them 
to shillings ; and the shillings 
(353) by 20, reducing them 
to pounds. The last quotient, ^ 
17iS., with the several re- 
mainders, 13 s. 6 d. 3 qrs. con- 
stitute the answer. 

Note. In dividing 353 s. by 
20, we cut off the cipher, &c., 
as taught IT 22. 

foregoing examples, if care- 
to be as follows, viz. 

To reduce low denominations 
to higher y — Divide the lowest 
denomination given by that 
number which it takes of the 
same to make 1 of the next 
higher. Proceed in the same 
manner with each succeeding 
denomination, until you hav« 
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tion.) Proceed in tl^e same 
manner with each succeeding 
denomination, until you have 
brought it to the denomination 
Required. 

JBXAMPL.E9 FOB PRACTICE. 

Ns. Reduce Z2£. 15 8. 8 d. 
to farthings. 

5. In 29 guineas, at 28 s. 
*;ach, how many farthings ? ^ 

7. Reduce $163, at 6i, 
each, to pence ? 
^9. In 15 guineas, how 
many pounds ? 

Note. We cannot reduce guineas directly to pounds, but 
we may reduce the guineas to shillings^ and then the shil- 
lings to pounds. 



brought it to the denomiuation 
required. 



4. Reduce 31 4*^2 farthingp? 
to pounds. 

6. In 38976 farthings, how 
many guineas ? 
\8. Reduce 11736 pence tc 
dollars. 

10. Reduce 21ig. to guin- 
eas. 



TROY WEIGHT. 
By Troy weight are weighed gold,* silver, jewels, and all 
iquors. The denominations are pounds, ounces, penny? 
weights, and grains. 

TABIiE, 
24 grains (grs.) make 1 pennyweight, marked p%vt. 
20 penn)rvveights - - 1 ounce, ----- oz. 
12 ounces - - - - i pound, ----- lb. 



11. Bought a silver tank- 
ard, weighing 3 lb. 6 oz., pay- 
ing at the rate of $ 1'08 an 
ounce ; what did it cost ? 

13. Reduce 2101b. 8oz. 
12 pwt to pennyweights. 

15. In 7 lb. iloz* 3 pwt. 
9 grs. of silver, how many 
grains ? 



12. Paid $ 44*28 for a silr 
ver tankard, at the rate of 
$1*08 an ounce; what did it 
weigh ? 

14. In 60572 pwt how 
many pounds ? 

16. Reduce 45^1 grainf 
to pounds. 



• The fineness of gold is tried by fire, and is recKCtied m carats f bv which » 
understood the 24tli part of any quautity 5 if it lose nomioK in the tnaf, it is said 
to be 24 carats fine ; if it lose 2 carats, it is then 22 carsts &ie, which is tho stand- 
ard for gold^ ^^^ 

Silver w^ich abides the fire witliout loss is said te ce 12 ounces fine. Tb^ 
standard for silvar coin is 11 oz. 2 pwts. of fine J'.^ci, and 18 pwts. of copper 
Maelted together , 
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APOTHECARIES' WEIGHT. 

Apothecaries' weight* is used by apothecaries and physi- 
cians, in compoundiug medicines. The denominations are 
poimds, ounces, drams, scruples, and grains. 

TABLE. 

20 grains, (grs.) make I scruple, marked 3* 

3 scruples - - - 1 dram, - - - 3 . 

8 drams - - - - 1 ounce, - - - 5 • 

12 ounces - - - - l pound, - - - lb. 

17. In9lb. 8 S. 15. 2 9.1 18. Reduce 65799 grs. to 

19 grs., how many grains. [pounds. 

AVOIRDUPOIS WEIGHT.t 

By aroirdupois weight are weighed all things of a coarse 
and drossy nature, as tea, sugar, bread, flour, tallow, hay, 
leather, medicines, (in buying and selling,) and all kinds 
of metals, except gold and silver. The denominations are 
tons, hundreds, quarters, pounds, ounces, and drams. 

TABLE. 

16 drams, (drs.) make 1 oulice, - marked - oz. 

16 ounces ----- i pound, ----- lb. 

28 pounds ----- 1 quarter, ----- qr. 

4 quarters ----- 1 hundred weight, - - cwt 

20 hundred weight - - 1 ton, ------ T. 

Note 1. In this kind of weight, the words ffross and net 
are used. Gross is the weight of die goods, together with 
the box, bale, bag, cask, &c., which contains Siem. Net 
weight is the weight of the goods only, after deducting the 
weight of the box, bale, bag, or cask, &c., and all other al- 
lowances. 

Note 2. A hundred weight, it will be perceived, is 1 12 lb. 
Merchants at the present time, in our principal sea-ports, 
buy and sell by the 100 pounds. 

• The pound and ounce apothecaries' vvciffht, and the pound and ounce Troj, 
wre tbe same, only differently divided, and subdivided. 

t 175oz. Troys* 192 oz. awirdupois, and 1751b, Tmv«»141H>. avQirdll» 
DOif. 1 lb. Troy «= 5750 gr&ins, and I \b. avoirdii»K)i3 =« 7000 ^aius Troy. 
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19. What will 5 cwt 3 qrs. 
171b. of sugar come to, at 
12^ cents a pound, 

21. A merchant would put 
109 cwt qrs. 121b. of 
raisins into boxes, containing 
26 lb. each ; how many boxes 
will it require ? 

23. In 12 tons, 15 cwt 
1 qr. 19 lb. 6 oz. 12 dr. how 
many drams ? 

25. In 28 lb, avoirdupois, 
how many pounds Troy ? 



20. How much sugar, at 
12^ cents a pound, may be 
bought for $82'625? 

22. In 470 boxes of rabins, 
containing 26 lb. each, how 
many cwt ? 



24. In 7323500 drams, how 

many tons ? 

26. In 34lb. oz. 6 pwt. 
16 grs. Troy, how ma^y 
pounds avoirdupois ? 



CLOTH MEASURE. 

Cloth measure is used in selling cloths and other goods, 
sold by the yard, or ell. The denominations are ells, yard^, 
quarters, and nails. 



TABLIS. 

1 nails, (na.) or 9 inches, make 1 quarter, marked 
*4 quarters, or 36 inches, - 1 yard, - - - - 

3 quarters, - - - - - - 1 ^11 Flemish, - - 

5 quarters, ------ 1 ell English, - - 



€ quarters. 



1 ell French, 



yd- 

E.Fl. 
E.E. 
E.Fr. 



na. 



27. In 673 yds. 1 qr. 1 
^ow many nails? 

29. In 151 ells Eng. how 
many yards ? 

Note. Consult IT 34, ex. $ . 



28. In 9173 nails, how ma« 
ny yards ? 

30. In 188f yards, how ma- 
ny ells English ? 



LONG MEASURE. 

Long measure is used in measuring distances, or other 
things, where length is considered without regard to breadth. 
The denominations are degrees, les^es, miles, furlongs, 
rods, yards, feet, inches, and barley-corns. 
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TABIiE. 

3 barle]r-coms, (bar.) make 1 inch, 



miffked 



12 inches, 
3 feet, ------ 

6^ yards, or 16^ feet, 
40 rods, or 220 yards, - - 
furlongs, or 320 rods, - 
miles. 



8 

3 

60 



ns?Ss;!-'*!»^«'g'-' 



Ifoot, 
1 yard, - - - - 
1 rod, perch, or pole, 
1 furlong, - - - 
1 mile, - - - - 
1 league. 



m. 
ft. 
yd. 

fur. 
M. 
L. 



360 degrees^ 



deg. or * 



31. How many barley-corns 
wUl reach round the globe, it 
being 360 degrees ? 

Note. To multiply by 2, is 
to take the multiplicand 2 
times ; to multiply by 1, is to 
take the multiplicand 1 time; 
to multiply by J-, is to take the 
multiplicand half a time, that 
is, the half of it. Therefore, 
to reduce 360 degrees to stat- 
tite miles, we multiply first by 
the whole number,. 69, and to 
the product add half the multi- 
plicand. Thus : 

i)360 
69^ 

3240 
2160 

180 half of the multiplicand. 

25020 statute miles in 360 de- 
grees* 

33. How many inches from 
Boston to the city of Wash- 
ington, it being 482 miles ? 

35. How many times will a 
wheel, 16 feet and 6 inches 
in circumference, turn round 
in the distance from Boston to 
Profktencey it being 40 miles ? 



a great circle, or eircumfer 
ence of the earth. 

32. In 4755801600 barley- 
corns, how many degrees ? 

Note, The barley-corns be- 
ing divided by 3, and tliat 
quotient by 12, we have 
132105600 feet, which are to 
be reduced to rods. We can- 
not easily divide by 16^ on 
account of the fraction ^ ; but 
16^ feet = 33 haJf feet^ in I 
rod ; and 132105600 feet = 
264211200 half feet, which, 
divided by 33, gives 8006400 
rods. 

Hence, when the divisor is 
encumbered with a fraction, 
i or i, &c., we may reduce 
the divisor to halves, or fourths^ 
&c., and reduce the dividend 
to die same; then the quo- 
tient will be the true answer. 

34. In 30539520 inched, 
how many miles ? 

36. If a wheel, 16 feet 6 
inches in circumference, turn 
round 12800 times in going 
from Boston to Providence^ 
what is the distance fe 
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LAND OR SQUARE MEASURE. 

Square measure is used in measuring land, and any other 
thing, where length and breadth are considered. The de- 
nominations are miles, acres, roods, perches, yards, feet and 
inches. 

IF 35. 3 feet in length make a yard in long measure ; but it 
requires 3 feet in length and 3 feet in breadth to make a yard 
in square measure; 3 feet in length and one. foot wide make 
3 square feet ; 3 feet in length and 2 feet wide make 2 
times 3, that is, 6 square feet ; 3 feet in length and 3 feet 
wide make 3 times 3, that is^ 9 square feet This will 
clearly appear from the annexed figure. 

3 feet =« 1 yard. 



It is plain, also, that a square foot^ 
that is, a square 12 inches in length 
and 12 inches in breadth, must con« 
tain 12 X 12 = 144 square inches. 



ee 








1 















TABIiE. 

144 square inches r= 12 X 12 ; that is, ) 

12 inches in length and 12 inches > make 1 square foot, 
in breadth ------ ) 

9 square feet r= 3 X 3 ; that is, 3 feet ) ^ ^ ^^^ ^^ 
in length and 3 feet in breadth J h J 

30i square yards = 5 J X 5^, or 272 J ) (1 square rod, 
square feet = 16^ X 16^, - > "^ ( perch or pole. 
40 square rods, --------1 rood. 

4 roods, or 160 square rods, - - 1 acre. 
640 acres, 1 square mile. 

Note, Gunter's chain, used in measuring land, is 4 rods 
in length. It consists of 100 links, each link being 7^ 
inches in length ; 25 links make 1 rod, long measure, and 
625 square links make 1 sqiiare rod. 
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37. In 17 aoies 3 roods 12 
rods, how many square feet ? 

Note, In reducing rods to 
feet, the multiplier will be 
272J. To multiply by J, is to 
take a fourth part of the mul- 
tiplicand. The principle is 
the same as shown IT 34, 
ex. 31. -• 



-'r^39. Reduce 64 square miles 
o square feet ? 

41 . There is a town 6 miles 
square ; how many square 
miles in that town ? how 
many acres? 



^38. In 776457 square feet, 
how many acres ? 

Note, Here we have 776457 
square feet to be divided by 
272^. Reduce the divisor to 
fourths^ that is, to the lowest 
denomination contained in it ; 
then reduce the dividend to 
fourths^ that is, to the same 
denomination, as shown 1132, 
ex. 34. 

/ 40. In 1,784,217,600 square 
feet, how many square miles ? 
42. Reduce 23040 acres to 
square miles. 



SOLID OR CUBIC MEASURE. 

Solid or cubic measure is used in measuring things that 
have length, breadth, and thickness'; such as timber, wood, 
stone, bales of goods, &c. The denominations are cords, 
tons, yards, feet, and inches. 

IT 36. It has been shown, that a square yard contains 
3X3=9 square feet. A cubic yard is 3 feet long, 3 feet 
mde, and 3 feet thick. Were it 3 feet long, 3 feet wide, 
i nd one foot thick, it would contain 9 cubic feet ; if 2 feet 
Lick, it would contain 2 X 9 = 18 cubic feet; and, as it is 
^ feet thick, it does contain 3 X 9 = 27 cubic feet. This 

will clearly appear from the 
annexed figure. 

It is plain, also, that a cubic 
foot, that is, a solid, 12 inches 
in length, 12 inches in breadth, 
and 12 inches in thickness, 
will contain 12 X 12 X 12 = 
1728 solid or cubic inches. 




1 y^ss^ tt, ^Qug 
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TABL.E. ^ 

1728 solid ineb^y= 12 X iS X 12, ^ 

that is, 12 inches in length, > make 1 solid foot 
12 m breadth, 12 in thickness, ) 
27 solid feet, -=3X3X3 - - - 
40 feet of round timber, or 60 feet > 

of hewn timber, - - - - j " 
128 solid feet, =i 8 X 4 X 4, that S 
is, 8 feet in lengtli, 4 feet in > - 
width, and 4 feet in height, ) 

Note, What is called a tordfoot^ in measuring wood, is 
16 solid feet ; that is, 4 feet in length, 4 feet in width, and 
1 foot in height, and 8 such feet^ that is, 8 cofd feet make 
1 cord. 



- 1 solid yard. 

- 1 ton or load. 

- 1 cold of wood. 



43. Reduce 9 tons of round 
timber to cubic inches. 

45. In 37 cord feet of wood, 
how many solid feet ? 

47. Reduce 64 cord feet of 
w9od to cords. 

49. In 16 cords of wood, 
how many cord feet? how 
many solid feet ? 



44. In 622080 cubic inches^ 
how many tons of round tim- 
ber ? 

46. In 592 solid feet of 
wood, how many cord feet ^ 

48. In 8 cords of wood, how 
many cord feet ? 

.50. 2048 solid feet of wood, 
how many cord feet? how 
many cords? 



WINE MEASURE. 

Wine measure is used in measuring all spirituous liquors, 
ale and beer excepted ; also vinegar and oil. The denomi- 
nations are tuns^ pipes, hogsheads, barrels, gallons, quarts, 
pints, and gills. 

TABLE. 

4 gills (gi.) - make - - X pint, marked pt. 

2 pints -------1 quart, - - - qt. 

4 quarts ------ gft gallon, - - - gal. 

31 J gallons ------ i barrel, - - - bar. 

63" gallons ------ 1 hogshead, - - hhd. 

2 hogsheads ----- i pipe, - - - P. 

2 pipes, or 4 hogsheids - 1 tun, - - - - T. 
Note, A gallon, wine measure, contains 231 cubic inches* 
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51. Redace 12 pipes of wine 
to pints. 

."- 63. In 9 P. 1 hlid. 22 gals. 
d qts. how many gills ? 

55. In a tun of cider, how 
many gallons ? 



52. In 12096 pints of wine, 
how many pipes ? 

54. Reduce £9032 gills to 
pipes. 

56. Reduce 252 gallons to 
tuns. 



ALE OR BEER MEASURE. 

Ale or beer measure is used in measuring ale, beer, anu 
inUk. The denominations are hogsheads, barrels, gallons^ 
quarts, and pints. 

TABLE. 

2 pints (pts.) - make - 1 quart, - marked qt 

4 quarts ----- i gallon, ----- gal. 

36 gallons - - - - i barrel, ----- bar^ 

54 gallons ----- i hogshead, - - - - hhd 

Note. A gallon, beer measure, contains 282 cubic inches. 



67. Reduce 47 bar. 18 gal. 
of ale to pints. 

59. In 29 hhds. of beer, 
how many pints ? 



58. In 13680 pinte of ale; 
how many barrels ? 

60. Reduce 12528 pints to 
hogsheads. 



DRY MEASURE. 



Dry measure is used in measuring all dry goods, such aff 
grain, fruit, roots, ^salt, coal, &c. The denominations ate 
chaldrons, bushels, pecks, quarts, and pints. 

TABIiE. 

2 pints (pts.) make - 1 quart, - marked - qt. 

8 quarts - ^ - - - i peck, - - - - - pk. 

4 pecks --*--! bushel, i - - - - bu, 

36 bushels ----- l chaldron, - - - - ch. 

Note, A gallon, dry measure^ contains 268^ cubic inches. 
A Winchester bushel is 18^ inches in diameter, 8 inches 
deep, and contains 2150f cubic inches. 
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01. In 75 bushels of wheat, 
how many pints ? 

63. Reduce 42 chaldrons of 
coals to pecks. 



62. In 4800 pints, how ma- 
ny bushels ? 

64. In 6048 pecks^ how ma- 
ny chaldrons ? 



TIME. 

The denominations of time are years, months, weeks, 
days, hours, minutes, and seconds. 

TABIiE. 

60 seconds (s.) - make - 1 minute, marked m. 

60 minutes ------ l hour, - - - - h. 

24 hours -------1 day, - - - - d. 

7 days -------I week, - - - - w. 

4 weeks ------ i month, - - - - mo 

18 months, 1 day and 6 hours, ) 1 common, or > 

or 365 days and 6 hours, J Julian year, J * ^^' 

IT 37- The year is also divided into 12 calendar months, 
which, in the order of their succession, are numbered as fol- 
lows, viz. 

January, 1st month, has 31 days. ^ 
February, 2d, - - - 28 
March, 3d, - - - 31 

m3 ^ fJ^' fi ^^'«- When any year 

£: : 6^: : : : II ca^bedividedby4with- 

J , ' ^^ oi out a remainder, it IS call- 

Au^st,^ 8th: : : : 31 ^IJ^^k^^ 

September, 9th, - - - 30 . J? ebruary nas 29 days. 

October, 10th, - - - 31 

November, 11th, '- - - 30 

December, 12th, - - - 31 

The number of days in each month may be easily fixed in 
the mind by committing to memory the following lines : 

Thirty days hath September, 
April, June, and November, 
February t^venty-eight alone ; 
All the rest have thirty-one. 
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The first seven letters of the alphabet, A, B, C, D, Sj^ F, G, 
are used to mark the several days of the week, and they are 
disposed in such a manner, for every year, that the letter A 
shall stand for the 1st day of January, B for the 2d, &c. In 
pursuance of this order, the letter which shall stand for Sun- 
day^ in any year, is called the Dominical letter for that year. ' 
The Dominical letter being known, the day of the week 
on which each month comes in may be readily calculated 
from the following couplet : 

At Dover Dwells George Brown, Esquire, '^ 

Good Carlos Finch And David Fryer. 

These words correspond to the 12 months of the year, and 
the first letter in each word marks the day of the week on 
which each corresponding month comes in; whence any other 
day may be easily found. For example, let it be required 
to find on what day of the week the 4th day of July falls, in the 
year 1827, the Dominical letter for which year is G. Good 
answers to July ; consequently, July comes in on a Sunday ; 
whercfpre the 4th day of July (alls on Wednesday. 

Note. There are two Dominical letters in leap years, 
one for January and February, and another for the rest of 
the year. 

66. Supposing your age to 66. Reduce 475047466 se- 
be 15 y. 19 d. 11 h. 37 m. conds to years. 
45 s., how many seconds old 
are you, allowing 365 days 6 
hours to the year ? 

67. How many minutes from 
the 1st day of January to the 
14th day of August, inclasive- 
ly? 

69. How many minutes from 
the commencement of the war 
between America and Eng- 
land, April 19th, 1775, to the 
settlement of a general peace, 
which took place Jan. 20th, 
1783? 



68. Reduce 325440 minutes 
to days. 



70. In 4079160 minutes, 
how many years ? 
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ClftCULAR MEASURE, OR MOTION. 

Circular measure is used in reckoning latitude and longi- 
tude ; alsd in computing the revolution of the earth and 
other planets round the sun. The denominations are circles, 
signs, degrees, minutes, aud seconds. 

60 seconds (") - make - 1 minute, - marked - ' 

60 minutes ----- i degree, ----- o 

30 degrees ----- i sign, ------ s. 

12 signs, or 360 degrees, - 1 circle of the zodiac. 

Note. Every circle, whether great or small, is divisible 
into 360 equal parts, called degrees. 

72. In 1020300", how many 
degrees ? 



71. Reduce 9 s. 13o 25' to 
Seconds. 



The following are denomnaiions of things not included in 
the Tables :— 

12 particular things - make - 1 dozen. 
12 dozen - - - -- - -.- 1 gross. 

12 gross, or 144 dozen, - - - - l great gross. 

Also, 
20 particular things - make - 1 score. 
6 points make 1 line, ( used in measuring the length of 
i2 lines - - 1 inch, ( the rods of clock pendulums. 

4 inches - - 1 hand, \ ^'f ^ ^^ measuring the height of 
' ( noises. 

6 feet - - 1 fathom, used in measuring depths at seaw 
112 pounds - - make - - 1 quintal of fish. 
24 sheets of papier - make - 1 quire. 
20 quires -------1 ream. 



ItllFFXJCUMLfiira VO REBtFOnOHif 

QUESTIONS. 

1. What is reduction? 2. Of how many varieties is re- 
duction ? 3. What is understood by different denominaJtiiimM^ 
as of BKHiey^ weight, measure, &c. ? 4. Uovr are hi^ de- 
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nominations brought into lower ? 5. How are low denomi- 
nations brought into higher ? 6. What are the denomina- 
tions of EngUsh money ? 7. What is the use of Troy weighty 

itnd what are the denominations ? 8. avoirdupois 

weight? — — the denominations ? 9. What distinction do 
you make between gross and net weight ? 10. What dis- 
tinctions do you make b^ween loo^, square, and cubic 
jieasure? 11. What are the denominations in longmea-^ 
sure ? 12. -•— ^ in square measure ? 13. — • — in cubic mea- 
sure? 14. How do you multiply by ^ ? 15. When the di- 
visor contains a fraction, how do you proceed ? 16. How is 
the superficial contents of a square figure found ? 17. How 
is the solid contents of any body found in cubic measure ? 

18. How many solid or cubic feet of wood make a cord ? 

19. What is understood by a cord foot? 20. How many 
such feet make a cord ? 21. What are the denominations 

of dry measure ? 22. • of wine measure ? 23. — of 

time ? 24. — of circular measure ? 25. For what is cir- 
cular measure used ? 26, How many rods in length is Gun- 
ter^s chain ? of how many links does it consist ? how many 
links make a rod ? 27. How many rods in a mile ? 28. How 
many square rods in an acre ? 29. How many pounds make 
1 cwt ? 

EXERCISES. 

1. In 46£ . 4 6,, how many dollars ? Am. $ 154« 

2. In 36 guineas, how many crowns, at 6 s. 7d. each ? 

Arts, 153 crowns, and 9d. 

3. How many rings, each weighing 5 pwt 7 grs., may be 
made of 3 lb. 5 oz. 16 pwt 2 grs. of gold ? Ans. 158. 

4. Suppose West Boston bridge to be 212 rods in length, 
how many times will a chaise wheel, 18 feet 6 inches in 
circumference, turn round in passing over it ? 

' ♦► Ans. 1892^^ times. 

5. In 470 boxes of sugar, each 26 lb., how many cwt. ? 

6. In 10 lb. of silver, how many spoons, each weighing 
. oz. 10 pwt ? 

7. How many Singles, each covering a space 4 inches 
one way and 6 inches tbe other, would it iske to cover 1 
square foot ?^ How many to cover a roof 40 feet long, and 
24 feet wide ? (See IF 25.) Ans. to the last, 5760 shmgles. 

8. How many cords of wood in a pile 26 feet long, 4 feet 
wide, and 6 feet high ? Ans. 4 cords, and t cord feet 
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^. There is a room 18 feet in length, 16 feet in widtbi 
and 8 feet in height ; how many rolls of paper, 2 feet wide, ^ 
and containing 11 yards in each roll, will it take to cover the 
walls? / Ans, 8^» 

10. How many cord feet in a load of wood 6 J feet long, 

2 feet wide, and 5 feet high ? Ans, 4^ cord feet. 

11. If a ship sail 7 miles an hour, how far will she sail^ 
at that rate, in 3 w. 4 d. 16 h. ? 

12. A merchant sold 12 hhds. of hrandy, at $2'75 a gal- 
lon ; how much did each hogshead come to, and to how 
much did the whole amount ? 

13. How much cloth, at 7 s. a yard, may be bought for 
29^. Is.? 

14. A goldsmith sold a tankard for lOiB. Ss. at the rate 
of 5 s. 4 d. per ounce ; how much did it weigh ? 

15. An ingot of gold weighs 2 lb. 8 oz. 16 pwt; bow 
much is it worth at 3 d. per pwt. ? 

16. At $ O'lS a pound, what will 1 T. 2 cwt. 3 qrs. 16 lb. 
of lead come to ? 

17. Reduce 14445 ells Flemish to ells English. 

' 18. There is a house, the roof of which is 44 J feet in 
length, and 20 feet in width, on each of the two sides ; if 

3 shingles in width > cover one foot in length, how many 
shingles will it take to lay one course on this roof? if 3 
courses make one foot, how many courses will there be on 
one side of the roof? how many shingles will it take to 
cover one side ? to cover both sides ? 

Ans, 16020 shingles. 

19. How many steps, of 30 inches each, must a man take 
in travelling 54^ miles ? 

20. How many seconds of time would a person redeem 
in 40 yea^s, by rising each morning j hour earlier than be 
now does ? 

-^21. If a man lay up 4 shillings each day, Sundays ex- 
cepted, how many dollars would he lay up in 45 years ? 

22. If 9 candles are made from 1 pound of tallow^ how 
many dozen can be made from 24 pounds and 10 ounces ? 

23. If one pound of wool make 60 knots of yam, how 
many skeins, of ten knots each, may be spun from 4 pounds 
6 ounaes of wool ? 
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OF COMPOUND NUMBERS. 

IT 38. 1. A boy bought a knife for 9 pence, and a comb 
for 3 pence ; how much did he give for both ? Ans. 1 shilling. 

2. A boy gave 2 s. 6 d. for a slate, and 4 s. 6 d. for a book ; 
how much £d he give for both ? 

3. Bought one book for 1 s. 6 d., another for 2 s. 3 d., an- 
other fDr 7 d. ; how much did they all cost ? Ans, 4 s. 4 d. 

4. How many gallons are 2 qts. + 3 qte. + 1 qt ? 

6. How many gallons are 3 qts. + 2 qts. + 1 qt. -{- 3 
qts. + 2 qts. ? 

6. How many shillings are 2d. -(- 3 d. -|- 5d. -|-6 d, -{- ^d. ? 

7. How many pence are 1 qr. -j- 2 qrs. + 3 qrs. + 2 qrs. 
+ lqr.? 

8. How many pounds are 4 s. + 10 s. + 15 s. + 1 s. ? • 

9. How many minutes are 30 sec. -(- 45 sec. -|- 20 sec. ? 

10. How many hours are 40 min. -|- 25 min. -{- 6 nMn« ^ 

11. How many days are 4 h. + 8 h. -j- 10 h. -|- 20 h. ? 

12. How many yards in length are 1 f. + 2 f. + 1 f. ? 

13. How many feet are 4 in. + 8 in. -j- 10 in. -f- 2 in. 
+ 1 in. ? 

14. How much is the amount of 1 yd. 2 ft. 6 in. -f- 2 yds. 
1ft. 8in.? 

15. What is the amount of 2 s. 6 d. +4 s. 3 d. + 7s. 8d. ? 

16. A man has two bottles, which he wishes to fill witli 
wine ; one will contain 2 gal. 3 qts. 1 pi, and the other 3 
qts. ; how much wine can he put in them ? 

17. A maa bought a horse for 15£ . 14 s. 6 d., a pair of 
oxen for 20j&. 2s. 8 d., and a cow for 5 jS. 6s. 4d.; what 
did he pay for all ? 

When the numbers v e large, it will be most conTenient 
to write them down, placing those of the same kind, or de- 
nomination, directly under each other, and, beginning widi 
those of the least value, to add up each kind separately. , 
OPERATION. In this example, adding up the 

fk /: i' column of pence, weiuid the amount 
20 2 8 ^ ^^ ^® pence, which bemg = 1 s. 
^ g ^ 6 d., it is plain, that we may write 
_ dpwn the 6 d. under the colnnm o^, 

jlof, 41 3 6 pence, and reserve the 1 s. to be add« 
ed in with the other shill&igs. 



H 
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Next, adding up the column of shillings, together with 
the 1 s. which we reserved, we find the amount to he 23 s. 
= 1 iB . 3 s. Seeing the 3 s. under its oum column, we add 
the 1 iB . with the other povkads, and, finding the amount to he 
tl iS ., we write it down, and the work is done. 

Am. 4l£.S 8, 6d. 

Note, It will be recollected, that, to reduce a lower intq 
a higher denomination, we divide by the number which it 
takes of the lower to make one of the higher denomination. 
In addition, this is usually called carnfvng for that number : 
thus, between pence and shillings, we carry for 12, aad be- 
tween shillings and pounds, for 20, &c. 

The above process niay be given in ihe form of a general 
Rui^E Jot the Addition of Compound Numbers : 

I. Write the numbers to be added so that those of the 
ame denomination may stand directly under each other. 

II., Add together the numbers in the column of the lowest 
lenomination, and carry for that aumber which it takes of 
he same to make one of the next higher denomination. 
?roceed in this manner with all the denominations, till you 
ome to the last, whose amount is written as in simple numrj 
>ers. 

Proof. The same as in addition of simple numbers. 

£XAMPIiES FOB PBACTJCE. 

£. s, d. qr. £. 

46 11 3 2 72 

16 7 4 18 

638 19 7 1 36 16 5| 16 



8. 


d. 


£. 


s. 


d. 


9 


H 


183 


19 


4 





lOi 


8 


17 


10 





Ik. 
36 


02. 

7 


pwt. 
10 


11 


Troy Weight. 

oz. piot. gr, 
6 14 9 


ox. pwt. 


.18 


42 


6 


9 


13 


8 6 16 


13 


16 


81 


7 


16 


16 


3 11 10 


3 7 


4 



Bought a silver tankard, weighing 21b. 3 oz.,' a silver 
cup, weighing 3 oz. 10 pwt., and a silver thimble, weighing 
^ pwt. 13 grs. ; what was the weight of the whole ? 
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cwt. 


qr. 


W. 


ox. 


dr. 


16 


3 


18 


6 


14 


h, 


2 


16 


8 


12 






22 


11 


10 





% 38. ABBItlON OF COMPOUND lOTMBJBRS. 8T 

Atoirdupois Weight. 

r. «M)*. qr, lb, oz, dr, 

14 11 1 16 5 10 

25 2 11 9 15 

7 18 25 11 9 



A man bought 5 loads of hay, weighing as follows, viz* 
S3 cwt ( = 1 T. 3 cwt) 2 qrs. 171b. ; 21 cwt 1 qr. 16 lb. ; 
.19cwt qr. 24 lb.; 24 cwt. 3 qrs.; 11 cwt Oqr. lib.; 
how many tons in the whole ? 

Cloth Measurew 

yds. qr, no, E. Fl. qr, na, E. En, qr, na. 

36 I 2 41 1 2 75 4 2 

41 2 3 18 2 3 31 1 

* 65 3 1 57 1 28 3 1 



There are fbnr pieces of cloth, which measxire as follows, 
viz. 36 yds- .2 qrs. 1 na. ; 18 yds. 1 qr. 2 na. ; 46 yds. 3 qrs. 
3 na. ; 12 yds. qr. 2 na. ; how many yards in the whole ? 

LoNO Measure. 



De^, 


mi. 


fur, r. 


A 


in, bar 






JIfi. fur, pol 


69 


46 


6 29 


15 


10 2 






3 7 




216 


39 


1 36 


14 


6 1 










678 


53 


7 24 


9 


8 1 


- 




8 6 


27 






Land or Square Measure. 




PoU 


fi- 


in. 




^. 


rood 


pol. 


fi- 


in. 


36 


179 


137 




66 


3 


37 


245 


228 


19 


248 


119 




29 


1 


28 


93 


25 


12 


96 


75 




416 


2 


31 


128 


119 
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There are 3 fields, which measure as follows, viz. 17 A. 
3r. 16 p.; 28 A. 5 r. 18 p.; 11 A. Or, 25 p.; how much 
land in the three fields ? 

Solid or Cubic Measure. 



Ton. ft. 


in. 


yds. 


/f. 


in. 


cord8, ft. 


29 36 


1229 


75 


22 


1412 


37 119 


12 19 


64 


9 


26 


195 


9 110 


8 11 


917 


3 


19 


1091 


48 127 



Wine Measure. 

Hhd. gal. qts. pt^. Tun. khd, gal. qU. 

51 53 1 1 37 2 37 2 

27 39 3 19 1 59 1 

9 13 1 28 2 



A merchant bought two casks of brandy, contaimng as 
follows, viz. 70 gal. 3 qts. ; 67 gal. 1 qt ; how many hogs- 
heads, of 63 gal. each, in the whole ? 











Dry Measure 












Bus. 


r- 


qt. 


pt: 




Ch. 


hus. 


p. qU. 






36 


2 


5 


1 




48 


27 


3 5 






19 


3 


7 


a 


- 


6 


29 


1 7 














Time. 










F. 


mo. 


w. 


d. 


A. 


m. s. 




Y. 


ffl. V). 


d. 


57 


11 


3 


6 


23 


65 H 




40 


3 1 


5 


84 


9 


2 





16 


42 18 




16 


7 


4 


32 


6 





5 


5 


18 5 




27 


5 2 
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OF COMPOUND NUMBERS. 

IT 39. 1. A boy bought a knife for 9 cents, and sold it 
for 17 cents ; how much did he gain by the bargain ? 

2. A boy bought a slate for 2 s. 6 d., and a book for 3 s. 6 d. ; 
how much more was the cost of the book than of the slate ? 

3. A boy owed his playmate 2 s.; he paid him 1 s. 6 d. ; 
bow much did he then owe him ? 

4. Bought two books ; the price of one was 4 s. 6 d., the 
price of the other 3 s. 9 d. ; what was the diflference of their 
costs ? 

5. A boy lent 5 s. 3 d. ; he received in payment 2 s. 6 d. ; 
how much was then due ? 

6. A man has a bottle of wine containing 2 gallons and 3 
quarts ; after turning out 3 quarts, how much remained ? 

7. How much is 4 gal. less 3 gal. ? 4 gaL — (less) 2 qts. ? 
4 gal. — 1 qt. ? 4 gal. — 1 gal. 1 qt. ? 4 gal. — 1 gal. 2 qts. ? 
4 gal. — 1 gal. 3 qts. ? 4 gal. — 2 gal. 3 qts. ? 4 gal. 1 qt 

— 1 gal. 3 qts. ? 

8. How much is 1 ft. — (less) 6 in. ? 1 ft. — 8 in. ? 6 ft. 
3in. — 1ft. 6in.? 7ft. Sin. —4ft. 2in.? 7ft.8in. — 5ft. 
10 in.? 

9. What is the diflference between 4^2. 6 s. and l£. Ss. ? 

10. How much is 3ie. — (less) Is.? 3£. — 2 s.? Z£. 

— 3s.? Z£. — 158.? 3ie.4s-— 2iB.6s.? 10ie.4s.— 
6JB.8.S? 

11. A man bought a horse for 30iS. 4s. 8d., and a cow 
for 5 jS . 14 s. 6 d. ; what is the difference of their costs ? 

OPERATION. As the two numbers are large, 

Mnuend 30 4 8 ^ ^^^ ^^ convenient to "write 

«t.A#-«j;2»^ c 1 >! /5 them down, thtf less imder the 

Subtrahend, 5 14 6 ^^^^^^^^ ^^^^^ ^ ^^^ p^^^^^ ^j^jl^ 

Am. 24 10 2 lings under shillings, &c. We 
may now take 6 d. from 8 d., and 
there will remain 2 d. Proceeding to the shillings, we can- 
not take 14 s. from 4 s., but we may borrow, as in simple num- 
bers, 1 from the pounds, == 20 s., which joined to the 4 s. 
makes 24 s., from which taking 148. leaves 10 s., which we 
set down. We must now carry 1 to the 5 iB., making 6£'^ 
which taken from 3(}^ . leaves 24 £., and liie work is done. 
Note. The most convenient way in borrowing is, to sub- 
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tract the subtrahend from the figure borrowed, and add the 
cGfference to the minuend. Thus, in the above example, 14 
from 20 leaves 6, and 4 is 10. 

The process in the foregoing example may be presented 
in the form of a Rule for the Subtraction of Compaimd Num- 
hers : 

I. Write down the sums or quantities, the less under the 
greater, placing those numbers which are of the same de- 
nomination directly under each other. 

II. Beginning with the least denomination, take succes- 
sively the lower number in each denomination from the up- 
per, and write the remainder underneath, as in subtraction 
of simple numbers. 

III. If the lower number of any denomination be greater 
than the upper, borrow as many units as make one of the 
next higher denomination, subtract the lower number there- 
from, and to the remainder add the upper number, remem- 
bering always to add 1 to the next higher denomination for 
that which you borrowed. 

Proof. Add the remainder and the subtrahend together, 
as in subtraction of simple numbers ; if the work be right, 
the amount will be equal to the minuend. 

EXAMPIiES FOK PRACTICE. 

1. A merchant sold goods to the amount of 136 jS . 7 s. 6^d., 
and received in payment bO£» 10 s. 4Jd; how much re- 
mained due ? Ans. 85£. 17s. If d. 

2. A man bought a farm for 1256^^. 10 s., and, in selling 
it, lost 87 £ . 10 s. 6 d. ; how much did he sell it for ? 

Am. 1168ie. 19 s. 6 d. 

3. A man bought a horse for 27 iS . and a pair of oxen for 
19ig . 12 s. 8^ d. ; how much was the horse valued more than 
the oxen ? 

4. A merchant drew from a hogshead of molasses, at one 
time, 13 gal. 3qts. ; at another time, 5 gal. 2 qts. 1 pt ; 
what quantity was there left ? Ans. 43 gal. 2 qts. 1 pt. 

6. A pipe of brandy, containing 118 gal. sprang a leak, 
when it was found only 97 gal. ^ qts« 1 pt reix|ained in the 
cask ; how much was the leakage ? 

6. There was a silver tankard which weighed 3 lb. 4 oz. ; 
the lid alone weighed 6oz. 7pwt 13^. ; how much did 
tlie tankard weigh without the lid ? ' 
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7. From 15 lb. 2 oz. 5 pwt take 9 oz. 8 pwt 10 grs. 

8. Bought a hogshead of sugar, weighing 9 cwt. 2 qrs. 
17 lb. ; sold at three several times as follows, viz. 2 cwt. 1 qr. 
11 lb. 5 oz. ; 2 qrs. 18 lb. 10 oz. ; 25 lb. 6 oz. ; what was the 
weight of sugar which remained unsold ? 

Aiis, 6 cwt. 1 qr. 171b. 11 oz. 

9. Bought a piece of black broadcloth, containing 36 yds. 
2 qrs. ; two pieces of blue, one containing 10 yds. 3 qrs. 
2 na., the other, 18 yds. 3 qrs. 3 na. ; how much more was 
there of the black than of the blue ? 

10. From 28 miles, 5 fur. 16 r. take 15 m. 6 fur. 26 r. 12 ft 

11. A farmer has two mowing fields; one containing 13 
acres 6 roods ; the other, 14 acres 3 roods : he has two 
pastures also ; one containing 26 A. 2 r. 27 p. ; the other, 
45 A. 5 r. 33 p. : how much more has he of pasture than of 
mowing ? 

12. From 64 A. 2 r. 11 p. 29 ft. take 26 A. 5 r. 34 p. 132 ft. 

13. From a pile of wood, containing 21 cords, was sold, at 
one time, 8 cords 76 cubic feet ; at another time, 5 cords 7 
cord feet ; what was the quantity of wood left ? 

14. How many days, hours and minutes of any year will 
be future time on the 4th day of July, 20 minutes past 3 
o'clock, P. M. ? Ans, 180 days, 8 hours, 40 minutes. 

15. On the same day, hour and minute of July, given in 
the above example, what will be the difference between the 
past and future time of that month ? 

-, 16. A note, bearing date Dec. 28th, 1826, was paid Jan. 
2d, 1827 ; how long was it at interest ? 

The distance of time from one date to that of another may 
be found by subtracting the first date from the last, observing 
to number the months according to their order. (IT 37.) 
OPERATION. 

* jy C 1827. Istm. 2d day. Note. In casting in- 

( 1826. 12 28 terest, each month is 

Am. ~0 . 4 days. reckoned 30 days. 

17. A note, bearing date Oct 20th, 1823, was paid April 
25th, 1825 ; how long was the note at interest ^ 

18. What is the difference of time from Sept. 29, 1816, to 
April 2d, 1819 ? Ans. 2 y. 6 m. 3 d. 

19. London is 61** 32', and Boston 42*" 23' N, latitude; 
what is the difference of latitude between the two places ? 

Am. 9*' 9^4 
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20. Boston is 7V 3', and the city of Washington is TT 
43' W. longitude ; what is the difference of longitude be- 
tween the two places ? Ans. 6® 40'. 

21. The island of Cuba lies between 74° and SS** W. lon^ 
gitude ; how many degrees in longitude does it extend ? 

IT 40. 1. When it is 12 o'clock at the most easterly ex- 
tremity of the island of Cuba, what will be the hour at the 
most westerly extremity, the difference in longitude be- 
ing 11° ? 

Note. The circumference of the earth being 360% and 
the earth performing one entire revolution in 24 hours, it 
follows, that the motion of the earth, on its surface, from 
west to east, is 

15® of motion in 1 hour of time; consequently, 
1° of motion in 4 minutes of time, and 
1' of motion in 4 seconds of time. 

From these premises it follows, that, when there is a 6i£- 
ierence in longitude between two places, there will be a 
corresponding difference in the hour, or time of the day. 
The difference in longitude being 16°, the difference in time 
will be 1 hour, the place easterly having the time of the day 
1 hour earlier than the place westerly ^ which must be par- 
ticularly regarded. 

If the difference in longitude be 1°, the difference in time 
will be 4 minutes, &c. 

Hence,— If the difference in longitude, in degrees and 
minutes, between two places, be multiplied by 4, the pro-^ 
duct will be the difference in time, in minutes and seconds, 
which may be reduced to hours. 

We are now prepared to answer the above question. 
11° Hence, when it is 12 o'clock at tiie 

4 most easterly extremity of the island,. 

■^ . it will be 1ft minutes past 11 o'clock 

44 minutes. ^^ ^y^^ ^^^^ western extremity. 

2. Boston being 6° 40' E. longitude from the city of 
Washington, when it is 3 o'clock at the city of Washington, 
what is the hour at Boston ? 

Am. 26 minutes 46 seconds past 3 o'clock. 

3. Massachusetts being about 72°, and- the Sandwich 
Islands about 155° W. longitude, when it is 28 minutes past 
6 o'clock, A. M. at the Sandwich Islands, what will be the 
lumr in Massachusetts ? Ans. 12 o'clock at noon. 
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XaVKTIPUOATIOXr fie DXVXSZOir 

OF COMPOUND NUMBERS. 

IT 41- 1. A man bought 2 yards of cloth, at 1 s. 6 d. per 
yard; what was the cost ? 

2. If 2 yards of cloth cost 3 shillings, what is that per 
yard? 

3. A man has three pieces of cloth, each measuring 10 
yds. 3 qrs. ; how many yards in the whole ? 

4. If 3 equal pieces of cloth contain 32 yds. 1 qr., how 
much does each piece contain ? 

5. A man has five bottles, each containing 2 gal. 1 qt 1 pt ; 
how much wine do they all contain ? 

6. A man has 11 gal. 3 qts. 1 pt. of wine, which he would 
divide equally into five bottles ; how much must he put into 
each bottle ? 

t. How many shillings are 3 times 8 d. ? 3 X 9 d. ? 

. 3xl0d.? 4X7d.? 7X6d.? 10 X 

9 d. ? 2 X 3 qrs. ? 5X2 qrs. ? 

8. How much is one third of 2 shillings ? ^ of 2 s. 

3d.? ^iof2s. 6d.? iof2s. 4d.? ^oiZs. 

6d.? ^of7s. 6d.? ^of IJd.? ^of2id.? 

9. At Ide. 5 s. 8J.d. per 10. If 6 yards of cloth cost 
yard, what will 6 yards of 7iS. 14 s. 4^d., what is the 
cloth cost ? price per yard ? 

Here, as the numbers are large, it will be most convenient 
to write them down before multiplying and dividing. 



OPERATION. 
£. s. d.qr. 

1 5 8 Z price of I yard, 
6 number of yards. 



OPERATION. 
£. *. d. qr. 

6)7 14 4 2 cost of e yards. 
1 5 8 3 price of 1 yard. 
Proceeding after the man- 
ner of short division, 6 is con- 
tained in 7£ . 1 time, and 1 £ . 
over ; we write down the 
quotient, and reduce the re- 



Ans. 7 14 4 2 cost of 6 yards. 

6 times 3 qrs. are 18 qrs. 
4 d. and 2 qrs. over ; we set 
down the 2 qrs. ; then, 6 times 
8 d. are 48 d., and 4 to carry 

makes 52d. = 4s. and 4d. mainder (l£*) to shillings, 
over, which we write down ; (20 s.,) which, with the given 
again, 6 times 5 s. are aOs.lshillmgs, (14 s.,) make 34 s.^ 
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and 4 to carry makes 34 s. = 
l£, aad 14s. over; 6 times 
l£. are 6ig., and 1 to carry 
makes 7£ ., which we write 
down ; and it is plain, that the 
united products arising from 
the aeyeral denominations is 
the real product arising from 
the whole compound number. 



il. Multiply 3iB. 4 s. 6 d. 
by 7. 

13. What will be the cost 
of 5 pairs of shoes at 10 s. 6 d. 
apaur? 

16. In 6 barrels of wheat, 
each containing 2 bu. 3 pks. 
6 qts., how many bushels ? 

17. How many yards of 
doth will be required for 9 
coats, allowing 4 yds. 1 qr. 
3 na. to each ? 

19. In 7 bottles of wine, 
each containing 2 qts. 1 pt 3 
gills, how many gallons ? 

21. What • will be the 
Weight of 8 silver cups, each 
tveighing 5 oz. 12 p^vt. 17 
grs. ? 

23. How much sugar in 12 
hogsheads, each containing 
9 cwt 3 qrs. 21 lb. ? 

25. In 15 loads of hay, each 
weig^g 1 T. 3 cwt 2 qrs., 
how many tons } 



6 in 34 s. goes 5 times, and 4 s. 
over ; 4 s. reduced to pence 
r= 48 d., which, with the 
given pence, (4 d.,) make 62 
d. ; 6 in 52 d. goes 8 times, and 
4 d. over ; 4 d. = 16 qrs., 
which, with the given qrs; 
(2) = 18 qrs. ; 6 in 18 qrs. goes 
3 times ; and it is plain, that 
the united quotients arising 
from the several denominar 
tions, is the real quotient aris«i 
ing from the whole compound 
number. 

12. Divide 22iS. lis. &d. 
by 7. 

14. At2iJ. 12 s. 6 d, for 5 
pairs of shoes, what is that a 
pair? 

16. If 14 bu. 2 pks. 6 qts. 
of wheat be equally divided 
into 5 barrels, how many 
bushels will each contain ? 

18. If 9 coat^ contain 39 
yds. 3 qrs. 3 na., what does 1 
coat contain ? 

20. if 5 gal. 1 gill of wine 
be divided equally into 7 bot- 
tles, how much will each con- 
tain ? 

22. if 8 silver cups weigh 
3 lb. 9 oz. 1 pwt 16 grs., what 
is the weight of each ? 

24. If 119 cwt. 1 qr. of su^ 
gar be divided into 12 hogs^ 
heads, how much will each 
hogshead contain ? 

26. If 15 teams be loaded 
with 17 T. 12 cwt 2 qrs. of 
hay, how much is that to each 
team? 
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When the mvitipliery or dwisor^ exceeds 12, the operations 
of maltiplying and dividing are not so easy, unless they be 
composite numbers ; in that case, we may make use of the 
component pcartSj or factors^ as was done in simple numbers. 

15 being a composite num- 
ber, and 3 and 6 its compo- 



Thus 15, in the example 
above, is a composite number 
produced by the multiplica- 
tion of 3 and 6, (3x5 = 
15.) We may, therefore, 
multiply 1 T. 3 cwt 2 qrs. by 
one of those component parts, 
or factors, and that product by 
the other, which will give the 
true answer, as has been al- 
ready taught, (IT 11.) 
OPERATION. 

T. cwt. qr. 

13 2 

3 one of the factors, 

3 10 2 

5 the other factor. 



17 12 2 the answer, 

27. What will 24 barrels 
of flour cost, at 2i& . 12 s. 4 d. 
a barrel ? 

29. Whafr will 112 lb. of 
sugar cost, at 7^ d. per lb. ? 

Note, 8, 7, and 2, are fac- 
tors of 112. 

31. How much brandy in 
84 pipes, each containing 112 
gal. 2qts. Ipt. 3g.? 

33. What will 139 yards of 
cloth cost, at 3 iS. 6 s. 5d. 
per yard ? 

139 is not a composite num- 
ber. We may, however, de- 
compose this number thus, 
]139 = 100-1-30-1-9. 

We may now multiply the 



nent parts, or factors, we may 
divide 17 T. 12 cwt 2 qrs. by 
one of these component parts, 
or factors, and the quotient 
thence arising by the other, 
which will give the true 
answer, as already taught^ 
(IT 20.) 



Orie factor J 



OPERATION. 

T. cwt, qr. 

3 ) 17 12 2 



The other factor^ 5)5 17 
AnSi 



1 3 2 



28. Bought 24 barrels of 
flour for 62 £. 16 s. ; how 
much was that per barrel ? 

30. If 1 cwt of sugar cost 
3 ie . 7 s. 8 d., what is that per 
lb,.? 

732. Bought 84 pipes of 
brandy, containing 9468 gal. 
1 qt. 1 pt ; how much in a 
pipe ? 

34. Bought 139 yards of 
cloth for 4ei£. lis. lid.; 
what was that per yard ? 

When the divisor is such a 
number as cannot be produced 
by the multiplication of small 
numbers, the better v^ray is to 
divide after the manner of 
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price of 1 yard l>y 10, which 
will give the price of 10 yards, 
and this product again by 10, 
which will give the price of 
100 yards. 

We may then multiply the 
price of 10 yards by 3, which 
will give the price of 30 yards, 
and the price of 1 yard by 9, 
which will give the price of 
9 yards, and these three pro- 
ducts, added together, will evi- 
dently give the price of 139 
yards; thus: 

£. *. d. 

3 6 6 price of 1 yd* 
10 



33 



2 price of 10 yds, 
10 



332 1 
99 12 
29 17 



8 price of 100 yds, 
6 price of 30 yds. 

9 price of 9 yds. 



461 11 11 price of \Z9 yds. 
Note. In multiplying the 
price of 10 yards (33^2. 4 s. 
2d.) by 3, to get the price of 
30 yards, and in multiplying 
the price of 1 yard (3iB. 6 s. 
6 d.) by 9, to get the price of 
9 yards, the multipliers, 3 and 
9, need not be written down, 
but may be carried in the 
mind. 



long division, setting down 
the work of dividing and re- 
ducing in manner as fol- 
lows: 

£. 5. d. 

139)461 11 \1{Z£. 
417 

^44 
20 

891(65. 
834 

"57 
12 

695 (6cf. 
695 

The divisor, 139, is con- 
tained in 461 £. 3 times, 
(3ie.,) and a remainder of 
44iS., which must now be 
reduced to shillings, multi- 
plying it by 20, and bringing 
in the given shillings, (11 s. J 
making 891 s., in which the 
divisor is contained 6 times, 
(6 s.,) and a remainder of 
57 s., which must be reduced 
to pence, multiplying it by 12, 
and bringing in the given 
pence, (11 d.,) together mak- 
mg 695 d., in which the di- 
visor is contained 5 times, 
(5 d.,) and no remainder. 

The several quotients, 3j&, 
6 8., 5 d., evidently make the 
answer. 
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the proceeises in the foregoing examines may now bis pie* 
sented in the form of a 



Rule for the Mtdtiplkution of 
Compound Numbers, 

I. When the multiplier does 
not exceed 12, multiply sue 
eessively the numbers of each 
denomination, beginning with 
the least, as in multiplication 
of simple numbers, and carry 
as in addition of compound 
numbers, setting down the 
whole product of the highest 
denomination^ 



II. If the multiplier exceed 
12, and be a composite num' 
her, we may multiply first by 
0116 of the component parts, 
fliat product by another, and 
to on^ if the component parts 
be more than two ; the last 
product will be the product re- 
quired. 

HI. When the multiplier 
exceeds 12, and is not a com- 
posite, multiply first by 10, 
and this product by 10, whi/»h 
will give the product for 100; 
and if the hundreds in the^nul-' 
tiplier be more than one, m^aT- 
tiply the product of 100 by the 
mmber of hundreds; for the 
tenSj multiply the product of 
10 by the number of tens ; for 
the unitSy multiply the mtdti- 

fHpamd; and these several pro- 
ticts will be the product re- 
quited.' 



Rule for the Vwiaion of Com* 
pound Numbers. 
L When the divisor does 
not exceed 12, in the manner 
of short division, find how 
many times it is contained in 
the highest denomination, un- 
der which write the quotient, 
and, if there be a remainder, 
reduce it to the next less de- 
nomination, adding thereto the 
number given, if any, of that 
denomination, and divide as 
before ; so continue to do 
through all the denominations, 
and the several quotients will 
be the answer. 

II. If the divisor exceed 12, 
and be a composite^ we may di- 
vide first by one of the com- 
ponent parts, that (quotient by 
another, and so on, if the com- 
ponent parts be more than 
two ; the last quotient will be 
the quotient requirei 

III. When the divisor ex- 
ceeds 1^ and is nol a com- 
posite^mher, diyide after the 
maiM^er of long division, set- 
tip^ down the work of di- 
rking and reducing. 
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1. What will 359 yards of 
eloth cost, at 4 s. 7^d. per 
yard? 

3. In 241 barrels of flour, 
each containing 1 cwt. 3^r. 
9 lb. ; how many cwt ? 

5. How many bushels of 
wheat in 135 bags, each con- 
taining 2 bu. 3p&. ? 
3X9X 5 = 135. 

7. What will 35 cwt of to- 
bacco cost, at 3 s. 10^ d. p^r 
lb.? 

9. If 14 men build 12 rods 
6 feet of wall in one day, how 
many rods will they build in 
7J Aiys ? . 



2. Bought 359 yards of doth 
fbr83iS.0s.4^d.; whatwas 
that a yard ? 

4. If 441 cwt 13 lb. office 
be contained in 241 barrels, 
how much in a barrel ? 

6. If371bu. Ipk. of wheat 
be divided equally into 185 
bags, how much will each bag 
contain ? 

5. At 759 JB. 10 8. for 36 
cwt ^f lobacco, what is that 
per lb» ? 

10. If 14 men build 92 rods 
12 feet of stone wall in 7 J 
days, how much is that per 
day? 



IT 42. 1. 
cloth cost? 



At 10 s. per yard, what will 17849 yards of 



Notc^ Operations in multiplication of pounds, shillings, 
pence, or of any compound numbers, may be facilitated by 
taking aliquoi parts of a higher dencminaivon^ as already ex- 
plained in " Practice*^ of Federal Money, IT 29, ex. 10. 
Thus, in this last exiunple. the price 10 s. = J of a pound ; 
therefore, J of the number of yards will be the cost iQ 
pounds. -M;|^z=8924 £. 10 s. Ans. 

2. What cost 3i648 yards of cloth, at 10 s. or Jig. per 

yard? at 5 ». p^: jig . per yard ? — — at4s.=j£. 

per yard? ^ — ^at'Ss. 4d. =^iS.per yard? at 2s. 

=7^jB. per yard? uliw. /o tof, 3^4 iS . 16 s. 

3. What cost 7430 pounds of sugar, at 6 d. = J s. per lb ? 

at 4 d. = i s. per U>.? at 3 d. =;f s. per 

lb.? at2 d. = i s. per R>.? at l^d-zzis. 

per lb.? mf ^ ^ 

Ans. to thelasty 3J^S^. = 928 s, 9 d. = 46 iS. 8s. 9 d. 

4. At $ 18'75 per cwt, what will 2 qrs. = i cwt cost ? 

— what will 1 qr. = f cwt cost ? . what will 16 lb, 

= f cwt. cost ? what will 14 lbs. = i cwt cost ? — — 

what will 8 lbs. =:^ cwt cost ? Ans. /o/Aeto<,$ 1^339. 
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5. Whfttcost340 3rftrd8ofcloih, ftt 12 8. 6d.peryard? 
138.6d. = 10 8.(=:ii6;)aiid28.6d. (=:f i8.}; there* 

i)*)340 

ITOiS. =eo8tatl0s.peryard. 

42iS. 108. = at28.'6d. peryaid. 

An$. 212i6 lOs. = atl28. 6d. peryard. 

Or, 

tB.6d.=z^oflQB.)l70£. at 10 8. per yard. 

42 £. 10s. at 28. 6d. per yard. 

Ans. 212iS. 108.atl2 8.6 d. per yard. 



SUnNbXUXUUVT TO l^iiM AMtTH MtfrHJI OP 
OOKFOUIID inFMBBRS, 

QUESTIONS. 

1. What distinction do you make between simple and 
compound nunbers ? (IT 26.) 2. What is the rule ior addi* 

lion of compound numbers? 3. for subtniction of, &c ? 

4. There are three conditions in the rule given for multi- 
plication of compound numbers; what are they, and ^e 
methods of procedure under each? 5. The same questions 
in respect to the division of compound numbers ? 6. When 
the tnultiplier or divisor is encumbered with a fraction, how 
do you proceed ? 7. How is the distance of time from one 
late to another found ? 8. How many degrees does the 
earth revolve from west to east in 1 hour ? 9. In what 
time dees it revolve 1^ ? Where is the time or hour of the 
day earlier — at the place most easterly or most westerly ? 
10. The difference in longitude between two places bemg 
knowD| how is the difference in^tme calculated ? 11. How 
may operations, In the multiplication of compound num- 
bexBy be facilitated ? 12. What are some of the aliquot parts 

driiC^? ofls.? oflcwt? 13. What is this 

> of operating usually called? 
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£XKRCI8£S. 

1. A gentleman is possessed of 1^ dozen of silver spoons^ 
each weighing 3oz. 5 pwt ; 2 doz. of teaspoons, each weigh* 
ing 16 pwt. H gr. ; 3 silver cans, each 9 oz. 7 pwt ; 2 silver, 
tankards, each 21 oz. 15 pwt ; and 6 silver porringers, each 
1 1 oz. 18 pwt. ; what as the weight of the whole ? 

Ans. 181b. 4oz. 8 pwt. 

Note* Let the pupil be required to reverse and prove the 
following examples : 

2. An Engliish guinea sh'^uld weigh 5pwt. G^gr. ; a piece 
of gold weighs 3 pwt. 17 gr. ; how much is that short of tiie 
weight of a guinea ? 

3. What is the weight of 6vchests of tei^ each weighing 
3 cwt 2 qrs. 9 lb. ? 

4. In 35 pieces of cloth, each measuring 27 yards, how 
many yards? 

5. How much brandy in 9 casks, each containing 45 gal*. 
3qts. Ipt? 

Q. If 31 cwt 2 qrs. 20 lb. of sugar be distributed equally 
into 4 casks, how much will each contain ? 

7. At 4i d. per lb., what costs 1 cwt of rice ? — 2 cwt ? 
3 cwt > 

Note. The pupil will recollect, that 8, 7 and 2 are fac- 
tors of 112, and may be used in place of that number. 

8. If 800 cwt of cocoa cost 18 iS . 13 s. 4 d., what is that 
per cwt. ? what is it per lb. ? 

9. What will 9^ cwt of copper cost at 6 s. 9 d. per lb. ? 

10. If e^cwt of chocolate cost 72 £. 16 s., what is that 
per lb. ? 

11. What cost 456 bushels of potatoes, at 2 s. 6d. per 
bushel ? 

Note. 2s. 6d. isJofliB. (See 1142.) 

12. What cost 86 yards of broadcloth, at 16 s* per yard? 
Note. Cpnsult IT 42, ex. 6. 

13. What cost 7846 pounds of tea, at 7 s. 6 d. per lb. f 
at 14 s. per lb. ? at 138. 4 d. ? 

14. At $94*25 per cwt, what will be the cost of 2qn. 

of tea? ofSqrs.? ofI4lbs.? of21Ib^.> 

of 16 lbs.? of 24 lbs.? 

Nate* Consult IT 42, ex. 4 and 6.. 
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15. What will be the cost of 2 pks. aud 4 qts. of wheat, 
at $1^50 per bushel? 

16. Supposing a meteor to appear so high in the heavens 
as to be visible at Boston, 71** 3', at the city of Washington, 
Tf* 43', and at the Sandwich Islands, 155** W. longitude, 
and that its appearance at the city of V/ashington be at 7 
minutes past 9 o'clock in the evening; what will be the 
hour and minute of its appearance at Boston and at the 
Sandwich Islands ?^ 



FRACTIONS. 

IT 43. We have seen, (IT 17,) that numbers expressing 
tohole things are called integers j or whole numbers; but that, 
in division, it is often necessary to dimde or break a whole 
thing into paarts^ and that these parts are called f-aetionsy or 
broken numbers. 

It will be recollected, (IT 14, ex. 11,) that when a thing 
or unit is divided into 3 parts, Ihe parts or fractions are call- 
ed thirds ; when into four parts, fourths ; when into six parts, 
mxLhs ; that is, the fraction takes its name or denoniinaium from 
the number of parts, into which the unit is divided. Thus, 
if the unit be divided into 16 parts, the parts are called six- 
teenthsy and 5 of these parts would be 5 sixteenths, expressed 
thus, •^. The number below the short line, (16,) as before 
taught, (IT 17,) is called the denojninator, because it gives 
the name or denomination to the parts ; the number above 
the line is called the numerator, because it numbers the parts. 

The denominator shows how many parts it takes to make 
ateni/ or whole thing; the numerator shows how many of 
these parts are expressed by the fraction, 

1. If an orange be cut into 5 equal parts, by what frac- 
tion is 1 part expressed? 2 parts? 3 parts? 

— — 4 parts ? 6 parts ? how many parts make unity 

or a whole orange ? 

2. If a pie be cut into 8 equal pieces, and 2 of these 



pieces be given to Harry, what will be his fraction of the 
pie ? if 5 pieces be given to John, what will be his fraction ? 
what fraction or part of the pie will be lefl ? 

It is important to bear in mind, that fractions arise from 
iSptiiofi; (iT 17,) and that the numerator may be considered a 
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dwidendj nod liie deiwimmatar a ^Sunsor^ and iit^'vatue of th« 
fraction is the quotient ; thuB, ^ is the quotient of 1 (the 
numerator) divided by 2, (the denominator;) ^ is the quo^ 
tient arising from 1 divided by 4, and f is 3 times as much^ 
that is, 3 divided by 4 ; thus, one fourth part of 3 is the 
same as 3 fourths of 1. 

Hence, in all cases, a fraction is always expressed by the 
»^ of division. 

f' ■ .. s.' ^ e ^* * i^iB Hkedividend, or numerator . 

expresses the quotient, of which <-^. ^. .. . . . , 

^. If 4 oranges be equally divided among 6 boys, what 
part of an orange is each boy's share ? 

A sixth part of 1 orange is ^, and a sixth part of 4 oranges 
is 4 such pieces, = |. Ans. f of an orange. 

4. If 3 apples be equally divided among 5 boys, what part 
of an apple is each boy's share ? if 4 apples, what ? if 2' 
apples, \* hat ? if 6 apples, what? 

6. What is the quotient of 1 divided by 3? of2bv3> 

of 1 by 4? of2by4? of3by4? of5 

by7? otebyS? of4by5? of2byl4? 

6. What part of an orange is a third part of 2 ofanges ? 

oiie fom-th of 2 oranges ? J of 3 oranges ? 

^of3oranges? iof4? iof2? |offf? 

I of 3? _^of2? 

A Proper Frmtkm. Since the denominator shows the num^ 
her of parts necessary to make a whole thing, or 1, it is pldn, 
that, when the numerator is less than the denominator, the 
fracti(m is less than it ttntf, or whole thing ; it is then called a 
proper fraction- Thus, 4, f, &c. are proper fractions. 

An Improper Fraction, When the numerator equdU or es^ 
ceeds the denominator, the fraction equals or exceeds unity, or 
1, and is ihen called an improper fraction. Thus, f „ f , f , ^ 
are improper fractions. 

A Mixed NumberyOS already shown, is one composed of a 
whole number and a fraction. Thus, 14^, 13{, &c. are mix^ 
ed numbers. 

7. A father bought 4 oranges, and cut eafeh orange into 9 
equal parts ; he gave to Samuel 3 pieces, to Jan^es 5 pieces^ 
to Mary 7 pieces, and to Nancy 9 pieces ; what waiS eactt 
one's fraction ? 

Was James's fraction proper^ or improper ? Why ? 

Was Nancy's fraction proper^ or improper ? Why He 
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nchmgem tnipwpet frtu^tm io a vMtewwixed nmiher. 

IT 4^ It is evident| that every improper fraction must 
^ntun one or more xdiole ones, or integers. 

1. How many uihole apples are there in 4lialves {§) of 

Uni^le? in}? inf? in-yt? in 

^> iniy^? inJ^? inA|A? 

2. How many yards in f of a yard ? in f of a yard ? 

_-^_in|? inf? mJyt? in^^ ^in 

j^? inJf? in^<i? in^? 

3. How many bushels in 8 pecks ? that is, in f of a bushel ? 

kk^? in-^L? in^? ini>^? 'in 

ifft? inV? 

This finding how many integers, or whole things, are con« 
tiuned in any improper fraction, is called reducing an impro^ 
per fraction to a whole or mixed number. 

4. If I fipve 27 children j- of an orange each, how many 
Oranges will it take ? It will take ^ ; and it is evident, that 
Operation dividing the numerator, 27, (= the Hum^ 

^\ 27 ber of parts contained in the fraction,) by 

^ . the denominator, 4, (= the number of 

An$. 6| oranges, parts in 1 orange,) will give the number 
of whole oranges. 
Hence, To reduce an improper fraction to d whole or mixed 
f^anber^ — ^Rule : Divide the numerator by the denominator j 
the quotient will be the whole or mixed number. 

EXAMPLES FOR PRACTICE. 

d. A mail, spending j^ Of a dollar a day, in 83 days would' 
spend ^ of a dollar ; how many dollars would that be ? 

Ans. $13f 

<6. In m^ of an hour, how many whole hours ? 

Tbe «Oth part of an hdnr is 1 inimrte: therefore the ques- 
tion is evidently the same as if it had been, In 1417 minutes^ 
how many hours ? Ans. 23}} hours* 

xj 7. In ^^^ of a shilling, how many units or shillings^? 
^ Ans. 730^. shillingi 

8. Reduce ^ t|} A to a whole or mixed number. 

9. Reduce.^ -^^ {^^ {Hi, ^fih ^ whc^or soit" 
cd&ombess. 
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7b reduce a whole or mixed number to an in^^roper fraeHon* 

IF 45. We have seen, tbat an improper fraction may be 
changed to a whole or mixed number ; and it is evident^ 
that, by reversing the operation, a whdle or mixed number 
may be changed to the form of an improper fraction. 

1. In 2 wMtle apples, how many halves of an apple ? Ans, 4 
halves ; that is, f . In 3 apples, how many halves ? in 4 
apples ? in 6 apples ? in 10 apples ? in 24 ? in 60 ? in 
170 ? in 492 ? 

2. Reduce 2 yards to thirds. Ans, f . Reduce 2f yards to 

thirds. Ans. f . Reduce 3 yards to thirds. 3^ yards. 

3f yards. 6 yards. 6f yards. 6f 

yards. 

3. Reduce 2 bushels to fourths. 2f bu. 6 bushels. 

6^ bushels. 7f bushels. 25f bushels. 

4. In 16-^ dollars, how many -j^ of a dollar ? 
-ffmake 1 dollar: if, therefore, we multiply 16 by 12, that 

is, multiply the whole number by the derunninatorj the product 
will be the number of 12ths in 16 dollars : 16 X 12 = 192, 
and this, increased by the numeiator of the fraction, (6,) evi- 
dently gives the whole number of 12ths ; that is, -^ of a 
dollar, Answer, 

OPERATION. 
16^^ dollars, 
12 



192 = 12ths in 16 dollars, or the whole number.^ 
^ 5 = 12ths contained in ihe fraction. 

197 = Jj^, thean»M?«. 
Hence, To reduce a mixed number to an improper fractionj"-^ 
Rule : Multiply the whole number by the denominator ef 
the fraction, to the product add the numerator, and write 
the result over the denominator. 

£XAMPIiES FOR PRACTICE. 

fc. What is the improper fraction equivalent to 23fJ hours ? 

Ans. -ifi^ of an hour. 
i 6. Reduce 730^^ shillings to I2ths. 

As T^ of a shilhng is equal to 1 penny, the question is evi- 
dently the same as. In 730 s. 3 d., how many pence ? 

Ana. m^ of a shilling ; that is, 8763 penoe^ 
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7. Reduce 1^ J, 17f J, 8^, ^ftVlr, and 7^J to improper 
firftctioiis. 

8. In 156^ days, how many 24ths of a day ? 

An9. Aj|jL = 3761 kourftf 

9. In 342} gallons, how many 4ths of a gallon ? 

Ans. -i-^ of a gallon = 1371 quarts* 
^- 

To reduce infraction to its lowest or most simple terms, 

IT 46. The. numerator and the denominator, taken tO' 
gether, are called the terms of the frwtion. 

If ^ of an apple he divided into 2 equal parts, it hecomes f • 
The effect on the fraction is evidently the same as if we had 
multiplied hoth of its terms hy 2. In either case, the parts 
are made 2 times as MANir as they were before ; hut they ore only 
HALF AS LARGE ; for it wlll take 2 times as many fourths to 
make a whole one sis it will take halves ; and hence it is 
that f is the same in value or quantity as ^. 

f is 2 parts ; and if each of these parts he again divided 
into 2 equal parts, that is, if both terms of the fraction be 
multiplied by 2, it becomes |. Hence, ^ = } == |, ^ifi^^^o 
reverse of this is evidently true, that | = Js*^ i. V 

It follows therefore, hy multiplying or dividing hoth terms of 
the fraction hy the satne numher^ we chcrge Us terms withoui 
altering it's value. 

Thus, if we reverse the above operauon, and divide both 
terms of the fraction | by 2, we obtain its equal, } ; dividing 
agedn by 2, we obtain j^, which is the mast simple form of thu 
fraction, because the terms are the IcMst possible by which 
the fraction can be expressed. 

The process of changing f into its equal jf- is called re- 
ducing the fraction to its lowest terms. It consists in dividing 
both terms of the fraction by any '''umber which will divide them 
hoth without a remainder j and tht snu)ticnt thence arising in the 
same manner ^ and so on^ till it appears tJUit no number greater 
than 1 will again divide them. 

A number, which will divide two or more numbers with- 
out a remainder, is called a common divisor^ oi commcn meor 
ftt(e of those numbers. The greatest numbei that will do 
this 19 called the greatest common divisor. 
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1. Wkat |>ait of an ecre are 128 rods ? 

Ose rod is j^ of an acre, and 128 rods ai^ -(fl'of loi 
acre. Let us r^uce thhr fraction to its law^ iems^ We 
find, by trial, that 4 will exactly measure both 128 and 160, 
and, dividing, we change the fmstion to itsequal £§. Aga&i, 
we find that S is & divisor common to both terms, an^ di^ 
Tiding, we reduce the fraction to its equal f , which is uotT 
in its lowest terms, for no greater number &un 1 will again 
measure them. Tlie operation may be presented thus : 

^xl28 H2 4 . . 

4 1 — r^ =r — z=— of an acre* Answer* 
/160 40 6 * -cw«x€^. 

2. Reduce f^9, ^, |4$, and jf H to their lowest terms. 

Note, If any number ends with a c?pher, it is evidently 
divisible by 10. If the two right hand figures are divisible 
by 4, the whole number is also. If it ends with an eveik 
number^ is divisible by 2 ; if with a 5 or 0, it is divisible 
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Mjy uee 4^ ^, m^ and f^ to tfeeir lowest terms. 

^'%9m Any fiiwjtion may evidently be reduced to its lowest 
terms by a smgle division, if we use the grcatesi cmnmoif 
divisor of the two terms. The greatest common meastare of 
any two numbers may be found by a «or/ o/'/rio/ easily made* 
Let the numbers bel&c two t^rms of the fraction ^§f. Tlie 
common divisor cannot exceed the less mjonher^ for it must 
measure it We will try, therefore, if the lesn number^ 128,; 
which measures itself, will also divide or measure 180* 

128U60/1 ^^ *^ ^^^ ^^ ^ ^^Qj and 32 re- 

K^J" mam; 128, therefore, is not a divisor of 

160. We will now try whether this re- 

32) 128(4 mamder be not the divisor sought ; for if 

128 32 be a divisor of 128, the former divi- 

sor, it must also be a divisor of I6Q, 

which consists of 128 -|- 32. 32 in 128 goes 4 times, tottA- 
€na any remainder. Consequently, 32 is a divisor of 128 and 
160. And it is evidently the greatest common divisor of 
ihese numbers; for it must be contained at least once mere in 
160 than in 128, and no number greater than their diferenc^ 
that is, greater than ^^ can do it 
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Hesiee the nde for finding ike grjeate$t common dkri$or of 
iwo numbers : — ^Divide the greater number by the less, and 
that divisor by the remainder, and so on, always dividing 
the last divisor by the last remainder, till nothing remain. 
The last ^^visor will be the greatest common divisor required. 

Note. It is evident, that, when we would find the greatest 
common divisor of more than tioo numbers, we may first find 
the greatest common divisor of two numbers, and then of 
that common divisor and one of the other numbers, and so 
on to the last number. Then will the greatest common 
divisor last found be the answer. 

4. Find the greatest common divisor of the terms of the 
fraction f^, and, by it, reduce the fraction to its lowest terms. 

OPERATION. 

21)35(1 

21 

14)21(1 
14 

Orecaest (ft»w.~) 14(2. Then, 7)~= |- iini. 

14 /o5 5 

6. Reduce -^ to its lowest terms. Ans. yV- 

Note. Let these examples be wrought by both methods ; 
by several divisors, and aiso by finding the greatest common 
divisor. /? 1^- * , 7 , 

f 6. Reduce i^ft^ to its lowest terms, y ^ Ans. ^ 

jr 7. Reduce ^^ to its lowest terms. ^^^ / Anr. f, 

8. Reduce -^^ to its lowest terms. Ans. H^ 

( 9. Reduce Jiff to its lowest terms. Ans. J, 

To divide a fraction by a whole mmiber. 

If 48. 1. If 2 yards of cloth cost f of a dollar, what does 
1 yard cost ? how much is f di\'ided by 2 ? 

2. If a cow consume f of a bushel of meal in 3 days, how 
much is that per day ? ^ ^ 3 = how much ? 

8. If a boy divide f of an orange among 2 boys, how much 
will he give each one ? f -a- 2 = how much ? 

4. A boy bought 6 cakes for ^ of a dollar; what did I 
cake cost? -^-h 5 = how much? 
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5. If 2 bushels of apples cost f of a dollar, what is that 
per bushel ? 

1 bushel is the half of 2 bushels \ the half of f is ^. 

Am. \ doUar^ 

6. If 3 horses consume |^ of a ton of hay in a month, 
what will I horse consume in the same time ? 

^ are 12 parts ; if 3 horses consume 12 such parts in a 
month, as many times as 3 are contained in 12, so many 
parts 1 horse will consume. Ans. A of a ton. 

7. If §^ of a barrel of flour be divided equally among 5 
Aimilies, how much will each family receive ? 

§f is 25 parts ; 5 into 25 goes 5 tinles. Ans, ^ of a barreL 

, The process in the foregoing examples is evidently di- 
viding a fraction by a whole number; and consists, as may 
be seen, in dividing the numercUoTy (when it can be done 
without a remainder,) and under the quotient writing the 
denominator. But it not un frequently happens, that the nu- 
merator will not contain the whole number without a re- 
mainder. 

8. A man divided ^ of a dollar equally among 2 persons ; 
what part of a dollar did he give to each ? 

^ of a dollar divided into 2 equal parts wi)l be 4ths. 

Ajis. He gave ^ of a dollar to each« 

9. A mother divided i a pie among 4 children ; what part 
of the pie did she give to each ? ^ -5- 4 :i= how much ? 

10. A boy divided J of an orange equally among 3 of his 
companions ; what was each one's share ? ^ ^ 3 = how 
mucn ? 

11. A man divided f of an apple equally between 2 chil- 
dren ; what part did he give to each ? f divided by 2 = 
what part of a whole one ? 

f is 3 parts : if each of tliese parts be divided into 2 equal 
parts, they will make 6 parts. He may now give 3 parts to 
one, and 3 to the other : but 4ths divided into 2 equal parts, 
become 8ths. The parts are now twice so mcmf^ but they 
are only half so large; consequently, f is only hau so much 
as J. Ans^ f of an apple. 

In these last examples, the fraction has been divided by 
mtdtiplying the derumdnator^ vrithout char.ging the numerator. 
The reason is obvious ; for, by multiplying the denominator 
bj any number, the parts are made so many times snudler^ 
•mce it will take so many more of them to mahe a whote 
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p&e; liid if no more c^ these smaUer parts be taken than 
were before taken of the larger j that is, if the numerator be 
not changed, the value of the fraction is evidently made so 
many times less. 

IT 49. Hence, we have two towfs to dmde a fraction hy 
a whole number : — 

I. Dwide the numerator by the whole number, (if it will 
\ /contain it without a remainder,) and under the quotient write 

the denominator. — Otherwise, 

II. Multiply the denominator by the whole number, and 
,ovef the product write the numerator. 

EXAMPLES FOB PRACTICE. 

1. If 7 pounds of coffee cost fi oif a dollar, what is that 
pet pound ? f^ -£- 7 z=: how much ? Ans. ^ of a dollar. 

2. If ^ of an acre prociuce 24 bushels, what part of an 
acre will produce 1 bushel ? ^ -^ 24 = how much ? 

3. If 12 skeins of silk cost -f^ of a dollar, what is that a 
«kein ? fa ^ 12 = how much? 

4. Divide f by 16. 

Note. When the divisor is a composite number, the in- 
telligent pupil will perceive, that he can first divide by one 
component part, and tiie quotient thence arising by the 
/Other; thus he may frequently shorten the operation. In 
the last example, 16 = 8 x 2, and f -^ 8 = ^, aiid | ^2 
= A- ^^^ A- 

6. Divide ^ by 12. Divide ^ by 21. Divide ^ by 24. 

6. If 6 bushels of wheat cost $ 4f , whs^ is it per bushel > 

Note, The mixed number may evidently be reduced to 
jm improper fraction, and divided as before. 

Ana. if = 4| of a dollar, expressing the fraction in its 
ANMtl terms. (ir46.) 

\ 7. Divide $mhj9. Quot. ^af^ dollar. 

I 8. Divide 12f by 5. Qi«tf. ^=^^. 

9. Divide 14{ by a Quot. If}* 

10. Divide 184^ by 7. Am. 26^ 
Note. When the mixed number is largej it will be most 

convenient, first, to divide the whole number, and then re» 
doeedie remainder to an improper fraction ; and, after di- 
viding, annex the quotient of ^e fraction to the quotient of 
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the whole number ; thus, in the last example, rlividing 184J 
hj 7, as in whole numbers, we obtain 26 integers, with 2^ 
= ^ remainder, which, divided by 7, gives -j^, and 26 -f- A 
= 26^?^, Ans. 

11. Divide27S6iby6. Ans. 464%, 

12. How many times is 24 contained in 7646^ j^? 

A/is. 318ff J. 

13. How many times is 3 contained in 462 j ? 

Ans. 154f 

To multiply a fraction by a whole nvmber. 

TT 50. 1. If 1 yard of cloth cost ^ of a dollar, what will 
2 yards cost ? ^ X 2 z=: how much ? 

2. If a cow consume ^ of a bushel of meal in 1 day, how 
much will she consume in 3 days ? ^ X 3 =i how much ? 

3. A boy bought 5 cakes, at f of a dollar each ; what did 
he give for the whole ? f X 5 = how much ? 

4. How much is 2 times J ? 3 times ^ ? 2 

times I? 

5. Multiply f by 3. f by 2* i by 7. 

6. If a man spend f of a dollar per day, how much will 
he spend in 7 days ? 

f is 3 parts. If he spend 3 such parts in 1 day, he will 
evidently spend 7 times 3, that is, ^ =:=: 2| in 7 days. 
Hence, we perceive, a fraction is mtdliplied by multiplying the 
numerator^ withaat changing the denominator. 

But it has been made evident, (IT 49,) that multiplying the 
denominator produces the same effect on the value of the frac- 
tion, as dividing the numerator: hence, also, dividing the de- 
nominator will produce the same effect on the value of the 
fraction, as multiplying the numerator. In all cases, therefore, 
where one of the terms of the fraction is to be multiplied^ the 
same result will be effected by dividing the ofhi>r; and where 
one term is to hp. dimdedy the same result may be effected by 
multiplying the other. 

"This principle, borne distinctly in mind, will frequently 
enable the pupil to shorten the operations of fractions. Thti8| 
in the following example : 

At ^ of a dollar for 1 pound of sugar, what wiH 11 pounds 
cost? 

Multiplying the numerator by 11, we obtain for the pro- 
duct f I = ^ of a dollar for the answer. 
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IT 51« But, by applying the abo.ve principle, and dividing 
the denominator, instead of mxdtiplying the nwneratory we at 
once come to the answer, |, in its lowest terms. Hence, 
there are two ways to multiply aJra4:tion by a whole r»umber .*^- 

I. Divide the denominator by the whole number, (when it 
can be done witfliout a remainder,) and over the quotient 
write the numerator. — Otherwise, 

II. Multiply the mmerator by the whole number, and un- 
der the product write the denominator. If then it be an 

' improper fraction, it may be reduced to a whole or mixed 
number. 

BXAMPLES FOR PRACTICE. 
I 

1. If 1 man consume ^ of a barrel of tlour in a month, 

how much will 18 men consume in the same time ? 6 

men ? 9 men ? Ans. to the lusty If barrels. 

2. What is the product of f^ multiplied by 40 ? ^^ X 
40 = how much ? Ans. 23 J. 

3* Multiply ^^\ by 12 by 18. by 21. by 

36. by 48. by 60. 

Note. When the multiplier is a composite number, the 
pupil will recollect, (IT 11,) that he may first multiply by 
one component part, and that product by the other. Thus, 
in the last example, the multiplier 60 is equal to 12X5; 
therefore, ^^ X 12 = |J, and -ff X 5 = f J = 5-ft^, Ans. 

\ 4. Multiply 5^ by 7. Aik 40f 

Note. It 18 evident, tint the mised number may be re- 
duced to an improper fraction, and multiplied, as in the pre- 
ceding examples ; but the operation will. usually be shorter, 
to multiply the fraction and whole number separatelyy and 
add the results tocjether. Thus, in the last example, 7 times 
5 are 35; and 7 times ^ are ^t=z5|, which, add'jd to 35, 
make 40f , Ans. 

Or, we may multiply the fraction first, and, writing down 
the fraction, reserve the integers, to be carried to the product 
of the whole number. 

^6. What will 9^ tons of hay come to at $ 17 per ton ? 

Ans, $164,^. 
6. If a man travel 2^ miles in 1 hour, how far will lie 
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trarel in 6 hours ? in 8 hours ? "-"' » \ in 12 hours ? » 

in 3 days, supposing he travel 12 hours each day? 

Ans. to the last, 77f miles. 
Note* The fraction is here reduped to its lowest terms j 
the same will he done in ail following examples. 

To multiply a whole number by a fraction. 

IF 52. 1. If 36 dollars he paid for a piece of doth^ what 
costs I of it ? 36 X f ==- how much ? 

f of the quantity will cost ? of the price; |- a time 36 dol-* 
lars, that is, f of 36 dollars, implies that 36 be first divided 
into 4 equal parts, and then that 1 of these parts be taken 3 
times ; 4 into 36 goes 9 times, and 3 times 9 is 27. 

Am. 27 dollars. 

From the above example, it plainly appears, that the ob^ 
ject in multiplying by a fraction^ whatever mny be the mxdtipli'* 
, candy w, to take out of the multiplicand apart, denoted by thfi 
multiplying pactim; apd tiiat this operation is competed of 
two others, namd]^ a division by the denominator of the 
multiplying fraction, and a multiplication of the quotient by 
the numerator. It is matter of indifference, as it respects 
the result, which of these operations precedes the other, for 
36 X 3 4- 4 = 27, the same as 36 -«- 4 X 3 = 27. 

Hence, — To multiply by a fraction^ whether the multiplicand 
be a whole number or a fraction,-^ 

Divide the multiplicand by the denominator of the multi- 
plying fraction, and multiply thAquatient by the numerator; 
or, (which will often be found more convenient in in^tctice,) 
first multiply by the numerator, and divide the product by 
the denominator. 

Multiplication, therefore, when applied to firactions, does 
not always imply augmentation or increase, as in whole 
numbers ; for, when the multiplier is less than unity, it will 
always require the product to be less than the miultijfdicandj 
to which it would be only equal i£ the multiplier were 1. 

We have seen, (IT 10,) that, when two numbers are multi* 
plied together, either of them may be made the multiplier^ 
without affecting the result. In the last example, tha^ore^ 
instead of multiplying 16 by f, we may multiply f by 16 
(IT 60,) and the result will be the sarne^ 

Digitized by VjOOQIC 



f62, 63. FRACTIONS. 113 

BXAMPLES FOR PRACTICE. 

1 2. What will 40 bushels of com come to at J of a dollar 
p«r bushel ? 40 X f = how much ? 

3, What will 24 yards of cloth cost at f of a dollar per 
yard ? 24 X S = how much ? 

4. How much is ^ of 90? f of 369? ^-of45? 

I 6. Multiply 45 by ^^. Multiply 20 by J. 

To mtdtiply one fraction bif another, ■ 

IT 53. 1. A man, owning ^ of a ticket, sold § of his 
share ; what part of the whole ticket did he sell ? | of ^ is 
how much ? 

We have just seen, (IT 52,) that, to multiply by a fraction, 
is to divide the multiplicand by the denominator^ and to multi- 
fly the quotient by the numerator. ^ divided by 3, the de- 
nominator of the multiplying fraction, (1^49,) is -^j, which, 
multiplied by 2, the numerator, (IT 51,) is ^, Ans, 

The process, if carefully considerefd, will be found to con- 
sist in multiplying together the two numerators for a new w** 
meratorj and the two denominators for a new denomitMior. 

EXAMPLES FOR PRACTICE. 

2. A man, having f^ of a dollar, gave f of it for a dinner ; 
what did the dinner cost him ? Ans, ^ dollar. 

\ 3. Multiply J by f . Multiply fj by f Product^ ^. 

ft 4. How much is ^ of f of J of f ? 

Note. Fractions like the above, connected by the word 
^/, are sometimes called compound fractions. The word OP 
implies their continual multiplication into each other, 

Ans. i|8 = j?ir- 

When there are several fractions to be multiplied con- 
tinually together, as the several ntmierators are factors of the 
new numerator, and the several denominators are factors of 
the new denominator, the operation may be shortened by 
dropping those factors which are the same in both ten/iSj on the 
principle explained in IF 46. Thus, in the last example, f . 
§, f , jf, we find a 4 and a 3 both among the numerators and 
among the denominators; therefore we drop them, multiply- 
ing together only the remaining numerators, 2 X 7 = 14, for 
a new numerator, and the remaining denominators, 5X8 = 
40, for a new denominator, making M = ^, Ans, as before. 

Digitized by V^jOOQlC 



114 JTBACTIONS* IT 63, 64. 

' 6. f of^off of^of^of4of| = howmuch? Am.^^ 
f 6. What is the continual product of 7, i, f of f and 3^ I 

Note, The integer 7 may be reduced to the form of an 
improper fraction by writing a unit under it for a denomina- 
tor, thus, f y. y 2 Am. 2-f|. 

7. At ^ of a dollar a yard, what will J of a yard of cloth 
cost ? 

8. At 6 J dollars per barrel for flour, what will -^ of a bar- 
rel cost ? 

6J = ^; thenVX^^ = fM=*2fH, ^^^ 

9. At f of a dollar per yard, what cost 7f yards ? 

Am. $6^. 
^10. At $ 2^ per yard, what cost 6^ yards ? Am, $ 14ff . 

II. What is the continued product of 3, f, f of f , 2^, and 
}^ off off? Ans. ^. 

IT 54. TTie Rule for the multiplication of fractums may 
now be presented at one view : — 

I. To multiply a fraction by a whole numbery or a whole 
number by a fraction^ — Divide the denominator by the whole 
flumber, when it can bg done without a remainder ; other- 
wise, multiply the numerator by it, and under the product 
write the denominator, which may then be reduced to a 
whole or mixed number. 

XL To multiply a mixed number by a whole number ^ — Multi- 
ply the fraction and integers, separately ^ and add their pro- 
ducts together. 

III. To multiply one fraction by another^ — Multiply together 
the numerators for a new numerator, and Uie denominators for 
a new denominator. 

Note, If either or both are mixed mmbersy they may first 
be reduced to improper fractums, 

EXAMPLES FOR PRACTICE. 

1. At $f per ,yard, what cost 4 yards of cloth ? 6 

yds. ? 6 yds. ? 8 yds. ? 20 yds. ? 

Am, t(^ the lasty $ 15. 

2. Multiply 148 by f -r— by f by ^. by ^. 

Last produclj 44^. 
8. If 2^ tons of bay keep 1 horse through the winter^ 
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how mucli will it take to keep 3 horses the same time? — 
7 hortes ? 13 horses ? Ans. to last, 37^ tons. 

4. What will 8^ barrels of cider come to, at $ 3 per 
barrel? 

5. At $ I4f per cwt, what will be the cost of 147 cwt? 
/ 6. A owned f of a ticket ; B owned -^ of the same ; the 
ticket was so lucky as to draw a prize of $ 1000 ; what was 
each one's share of the money ? 

\7. Multiply i of f by f of f . Product^ ^. 

6. Multiply 7i by 2^. Product, 15|. 

9. Multiply i by 2f . Producty 2^. 

10. Multiply f of 6 by f. Product, 1. 
•11. Multiply I of 2 by J of 4. Product, 3. 

12. Multiply continually together ^ of 8, J of 7, f of 9, 
and + of 10. Product, 20. 

13. Multiply 1000000 i/y |. . Product, 555565$. 

To divide a whole number by a fraction. 

IT 65. We have already shown (IT 49) how to divide a 
fraction by a whole number ; we now proceed to show how 
to divide a whole number oy a fraction. 

1. A man divided $9 among some poor people, giving 
them |- of a dollar each ; how many v^ere the persons who 
received the money ? 9-5- f = how many ? 

1 dollar is ^ and 9 dollars is 9 times as many, that is, ^ ; 
then ^ is contained in -^ as many times as 3 is contained 
in 36. Am. 12 persons. 

That is, — Multiply the dividend ty the dencminaior o§ the 
Sxnding fraction, (thereby reducing the dividend to parts of 
the same magnitude as the divisor,) and divide the product 
by the numerator. 

2^ How many times is | contained in 8 ? 8 -$- f ss how 
many ? 

OPERATION. 

8 Dividend. 
5 Denominator^ 

JNmeratof, 3)40 * 

Quotient, IZ^ times, the Answef. 
To multiply by a fraction, we have seen, (IT 62,) impli€« 
two operations — a' divisio9i and a muUipUcation; so, also, to 
divide by a fraction implies two operations — a nwlt^ieatum 
and a divkion. Digitized by L^oogie 
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5r 66. Division is the reverse of multiplication. 



To multiply by a fraction, 
whether the multiplicand be 
a whole number or a fraction, 
as has been already shown, 
(IT 62,) we divide by the de- 
nominator of the multiplying 
fraction, and multiply the quo- 
tient by the numerator. 

Note, In either case, it is matter of indifference, bs it 
respects the result, which of these operations precedes the 
other ; but in practice it will frequently be more convenient, 
that the multiplication precede the division. 



To divide by a fraction^ 
whether the dividend be a 
whole number or a fraction, 
we multiply by the denomina* 
tor of the dividing fraction, 
and divide the product by tbo 
numerator. 



12 multiplied by f , the pro- 
duct is 9. 

In multiplication, the mul- 
tiplier being less than unity, 
or 1, will require the product 
to be less than the multipli- 
cand, (IT 62,) to which it is 
only equal when the multi- 
plier is 1, and greater when 
the multiplier is more than I. 



12 divided by f , the quo- 
tient is 16. 

In division, the divisor be- 
ing less ^9in unity, or 1, will 
be contained a greater number 
of times; consequently will re- 
quire the quotient to be great" 
er than the dividend, to which 
it will be equal when the di- 
visor is 1, and less when the 
divisor is 7nore than 1. 



EXAMPLES FOR PRACTICE. 

1. How many times is ^ contained in 7 ? 7 -f- |. = how 
many ? 

2. How many times can I draw J of a gallon of wine out 
of a cask contaiuing 26 gallons ? 

3. Divide 3 by f . 6 by §. 10 by f . 

4. If a man drink -^^ of a quart of rum a day, how long 
will 3 gallons last him ? 

6. If 2 J bushels of oats sow an acre, how many acres will 
22 bushels sow ? 22 -~ 2J t= how many times ? 

Note. Reduce the mixed number to an improper frao* 
tion, 2J = Jj^. Ans. 8 acres. 

6. At $4f a yard, bow many yards of cloth may be 
bought for $ 37 ? ^ Ans. 8^ yards. 

7. How many times is -ffy contained in 84 ? 

Am. 90^ timet. 
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/S. How many times is -^ contained in e ? 

Ans. f of 1 time. 

9. How many times is 8f contained in 53 ? 

Ans. 6ff tipies^ 

10. At f of a dollar for building 1 rod of stone wall, how 
many rods may be built for $87? 87-^f rshow many 
times? 

To divide one fraction by another i 

IT 57. 1. At J of a dollar per bushel, how much rye may 
be bought for f of a dollar ? f is contained in f how many 
times? 

Had the rye been 2 whole dollars per bushel, instead of f 
of a dollar, it is evident, that f of a dollar must have been 
divided by 2, and the quotient would have been ^; but the 
divisor is 3ds, and 3ds will be contained 3 times where a 
lijke number of whole ones are contained 1 time; conse- 
quently the quotient -^ is 3 times too smaU^ and must there- 
fore, in order to give the true answer, be multiplied by 3, 
that is, by the denominator of the divisor; 3 times -ft =i 
W^^^^h* Ans* 

The process is that already described, IF 55 and IF 56. If 
carefully considered, it will be perceived, that the numerator 
of the divisor is multiplied into the denominator of the divi- 
dend, and the denominator of the divisor into the numerator 
of the dividend ; wherefore, in practice, it will be more con- 
venient to intert the divisor ; tiius, f inverted becomes J ; 
then multiply together the two upper terms for a nmnmraioTy and 
ihe two lower Urms for a denominator^ as in the mmtiplication 
of one fraction by another. Thus, in the above example, 
^X3_9 

2X6-10'^^^^^'^^- 

EXAMPLES FOR PRACTICE. 

2. At ^ of a dollar per bushel for apples, how many bush- 
els may be bought for f of a dollar ? How many times is ^ 
contained in | ? Ans. 3^ bushels. 

3. If 1^ of a yard of cloth cost f of a dollar, what is that 
per yard ? It wUl be recollected, (TT 24,) that when the cosi 
of any quantity is given to find the price of a unit, we divide 
the cost by the quantity. Thus, f (the cost) divided by { 
(the quantity) will give the price of I yard. 

Ans. ft of a dollar per vard. 
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Proof. If the work be right, (^ 16, " Proof,") the pro- 
duct of the quotient into the divisor will be equal to the 
dividend ; thus, §t X J = f • This, it will be perceived, 
b multiplying the price of one yard (J|) by the quantity (J) 
to find the cost (f ;) and is, in fact, reversing the question, 
thus, If the price of 1 yard be ff of a dollar, what will J of a 
yard cost ? Ans. f of a dollar. 

Note, Let the pupil be required to reverse and prove the 
succeeding examples in the same manner. 

4. How many bushels of apples, at -^ of a dollar per 
bushel, may be bought for J of a dollar ? Ans, 4§ bushels. 
} B. If 4^ pounds of butter serve a family 1 week, how 
many weeks will 36 1 pounds sen^e them ? 

The mixed numbers, it will be recollected, may be re- 
duced to improper fractions. Ans. Syf ^ weeks. 
6. Divide i by J. Quot. 1. Divide i by f Quot. 2. 
^^ 7. Divide f by i^. Quot.d. / Divide } by ^^. QuoU^^ 
8. Divide 2^ by 1 J. Divide 10| by 2f 

Quot If QuoL 4ff. 

®. How many times is ^ contained in f ? Ans. 4 times. 

10. How many times is f contained in 4 J ? 

' Ans, 1I§ times. 

11. Divide I of I by J of ^. Quot. 4. 

^ ^' J"^^ Rule f^/r division of fractions may now be pre^ 
seated at cme view : — 

I. To divide a fraction by a whole intmber^ — Dimde the 
numerator by the whole inimber, when it can be done with- 
out a remainder, and under the quotient write the denomi- 
nator ; otherwise, multiply the denominator by it, and over the 
product write the numerator. 

II. To divide a whole number by a fraction^ — Multiply the 
dividend by the denominator of the fraction, and dimde the 
product by the numerator.^ 

III. To divide 07ie fraction by another ^ — Invert the divisor^ 
and multiply together the two upper terms for a numerator, 
and the two lower terms for a denominator. 

Note. If either or both are mixed numbers, they may be 
reduced to improper u actions. 
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£XAMPI.ES FOR PRACTICE. 

1. If 71b. of sugar cost -^^ of a dollar, what is it per 
pound ? -^ -s- 7 = how much ? f of -^ is how much ? 
. 2. At $ ^ for f of a barrel of cider, what is that per bar- 
rel? 

3. If 4 pounds of tobacco cost f of a dollar, what does 1 
pound cost? 

4. If |- of a yard cost $ 4, what is the price per yard ? 
6. If 14f yards cost $ 75, what is the price per yard ? 

Ans. 5^g. 

6. At 31^ dollars for IQJ- barrels of cider, what is that 
per barrel ? Ans. $ 3. 

7. How many times is f contained in 746 ? Ans. 1989^. 

8. Divide J o/ f by J. Divide { by f of f 

r^9. Divide i of t by f of f . Quot. i%. 

10. Divide ^ of 4 by -^. . Quot. 3. 

j 11. Divide 4f by f of 4. Quot. 2J^. 

12. Divide f of 4 by 4f . Quot. }^ 



ADDITION AND SUBTRACTION OF FRACTIONS. 

IT 59. 1. A boy gave to one of his companiolis f of an 
orange, to another |^, to another i; what part of an orange 
did he give to all ? f -f- f + i = how much ? Ans. f . 

2. A cow consumes, in 1 month, -^ of a ton of hay ; a 
horse, in the same time, consumes -^ of a ton ; and a pair 
of oxen, -^ ; how much do they all consume ? how much 

more does &e horse consume than the cow ? the oxen 

Aanthe horse? -^ + -^- + -^ = how much ? -^ — A = 
how much ? -^ — ■/? = ^o w much ? 

3« i + S + i = howmuch ? f — i=: how much? 

4. 2V+2^ + !fe + i* + A = liowmuch? il — A = 
h#w much ? 

6. A boy, having J of an apple, gave j- of it to his sister } 
what part of the apple had he left ? i — i = how much ? 
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When the denominators of two or more fractions are dUke^ 
(as in the foregoing examples,) the^ 9ie said to have a common 
denominator. The parts are then in the same denomina- 
tion, and, consequently, of the same magnitude or value. It 
is evident,- therefore, that they may be added or subtracted, 
by adding or subtracting their numeraiorsy th^X is, the num- 
ber of their parts, care being taken to write under the re- 
sult their proper denominator. Thus, ^ + iV = if' i'-^i 

6. A hoy, having «a orange, gave f of it to his sister, an4 
^ of it to his brother ; what part of the orange did he give 
^way? 

4thB and 6th$, being parts of differeni magnitudes, or value, 
jeannot be added together. We must therefore finst reduce 
them to parts of the same magnitude, that is, to a common de^ 
nominator, f are 3 parts. If each of these parts be divided 
into 2 equal parts, that is, if we multiply both terms of the 
fraction ^ by 2, (IT 46,) it will be changed to f ; then f and 
i are |. Ajns, |^ of an orange^ 

7., A man had f of a hogshead of molasses in one cask, 
and f of a hogshead in another ; how much mate in one 
cask than in the other ? 

Here, Sds cannot be so divided as to become 5ths, nor 
can 5ths be so divided as to become 3ds ; but if the 3ds be 
each divided into 5 equal parts, and the 5ths each into 3 
equal parts, they will all become 15ths. The ^ will become 
•j4> «^d the f will become ^ ; then, -^ taken from -J-^ leaves 

IT 00. From the very process of dividing each of the 
parts, that is, of increasing the denominators by multiplying 
tiiem, it follows, that each deiwminator must be & factor of 
the common denominator; now, multiplpng all the denomina-r 
tors together will evidently produce such a number. 

Hence, To reduce fractions of different denominators to 
equkHilent fractionSy hoeing a common denominatory — Rule : 
Multiply together all the denominators for a tommon denomi* 
notary and, as by this process each denominator is multiplied 
by all the others, so, to retain the value of each fraction, 
multiply each numerator by all the denominators, except its 
own, for a new nuij^erator, and under it write the common 
denominator. 

Digitized by VjOOQIC 



ITGO. A Hinno n jam BUBTKAcnoircyr MHAcnon n* 131 

BXAMPLES FOR PRACTICE. 

1. Reduce |, f and | to fjiftctions of equal raiue, having a 
common denominator. 
8 X 4 X 6 = 60, the common denominator. 

2 X 4 X 5 = 40, the new numerator for theiirst fraction. 

3 X 3 X 6 = 45, the new numerator for the second fraction. 
3 X 4 X 4 = 48, the new numerator for the third fraction. 

The new fractions, therefore, are |^, |$, and |§. By an 
inspection of the operation, the pupil will perceive, that the 
numerator and denominator of each fraction have been mul- 
tiplied by the same numbers; consequently, (IT 46,) that 
their value has not been altered. ^^ . ^ # -^ 

/ 2. Reduce i, f, J and f to equivaleht frticaotii, having i- 
common denominator^ Ans. j|}, j{}, ^$, i^, 

3. Reduce to equivalent fractions of a common denomi* 
nator, and add together, ^, •^, and j>. 

^In^- ^ + *§ + i* = i* = !**> ^*»ww»'- 

74. Add together f and f . Amomtj I j{. 

Vs. What is the amount of 4 + 4 + 1 + 1? 

Ans. ff 5 = ^^h- 

6. What are the fractions of a common denominator 
equivalent to } and f ? Ans. ^ and f}, or -^ and |^ 

We have already seen, (IT 59, ex. 7,) that the common 
denominator may be any number, of which each given de- 
nominator is a factor, that is, any number which may be di- 
vided by each of them without a remainder. Such a number 
is called a common multiple of all its common divisors, and 
the least number that will do this is called their least com- 
mon multiple ; therefore, the least common denominator oi any 
fractions is the least common midti/ple of ail their denominators. 
Though the rule already given will always find a cmnmcn 
multiple of the given denominators, yet it will not alwaya 
find their least commo?; multiple. In the last example, 24 
is evidentljf a common multiple of 4 and 6, for it will exactly 
measure both of them; but 12 will do the same, and as 12 is 
the least number that will do this, it is the least common 
multiple oi 4 and 6. It wiH theiefbre be convenient to hav« 
A nUe for finding this least common multiple. Let the nxuar 
bers be 4 acd 6. 

It is evident, that on^ number is a midtiple of aaothei;i 
when the former contains all the factors of the latter. The 
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fieu^tors of 4 aie 2 and 2, (2X2 = 4.) The factors of 6 
are 2 and 3, (2 X 3 = 6.^ Consequently, 2 X 2 X 3 = 12 
contains tlie factors of 4, that is, 2 X 2 ; and also contains the 
factors of 6, that is. 2X3* 12, tlien, is a common multiple 
of 4 and 6, and it is the least common multiple, because it 
does not contain any factor^ except those whkh make up 
the numbers 4 and 6 ; nor either of those repeated more 
than is necessary to produce 4 and 6. Hence it follows, 
that when s^y two numbers have a factor common to both, 
it may be once omitted ; thus, 2 is a factor common both to 
4 and 6, and is consequently once omitted. 

IT 61, On this principle is founded the Rule for finding 
the least common midtiple of two or more numbers. Write 
down the numbers in a line, and divide them by any number 
that will measure two or more of them ; and write the quo- 
tients and undivided numbers in a line beneath. Divide this 
)ine as before, and so on, until there are no two numbers 
that can be measured by the same divisor ; then the conti- 
nual product of all the divisors and numbers in the last line 
will be the least common multiple required. 

Let us apply the rule to find the least common multiple 
of 4 and 6. 

. 4 and 6 may both be measured by 2 ; the 

* / ^ ' ^ quotients are 2 and 3. There is no number great- 
2 , 3 er than 1, which will measure 2 and 3. There- 
fore, 2 X 2 X 3 = 12 is the least common mul- 
tiple of 4 and 6. 

If the pvq^il examine the process, he will see that the di- 
visor 2 is a factor common to 4 and 6, and that dividing 4 
by this factor gives for a quotient its other factor, 2. In 5ie 
same manner, dividing 6 gives its other factor, 3. Therefore 
the divisor and quotients make up all the factors of the two 
numbers, which, multij^lied together, must give the com- 
mon multiple. 

7. Reduce }, ^, f and ^ to equivalent fractions of the 
least common denominator. 

OPERATION. Then, 2x3x2= 12, least commoa 

^ )^ « 2 ' 3 . 6 denominator. It is evident we need 
d ) 2 . 1 . 3 . 3 not multiply by the Is, as this W4Mild 

*~5 \ i T not alter the number. 
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To feid the new Bumerators, that is, how many I2thB 
each fraction is, we may take J, ^, ^ and ^ of 12. Thus : 

■ Newnnmerators,"'^"''" t * « 



i of 12 = 6 - 

I nf 12 — 8 ^ written over ^^ 

f oi 1^ o I jj^^jj denominators. 

iofl2.=:2 



Bitors, which, t ]? f 

sr the com- < V'ZI 2" 
inators, give # xar — i 



L^iw. ^,T^, -^and^V 
8. Reduce j^, f, and f to fractions having the least com- 
oo denominator, and add them together. 

Am. if +A + fJ=«=l«, amount 

9. Reduce ^ and ^ to fractions of the least common de- 

tiominator, and subtract one from the other. 

J Ans. -^ — A ^= tV) difference. 

/^ 10. What is the least number that 3j 5, 8 and 10 will 

measure ? Asu, 120. 

11. There are 3 pieces of cloth, one containing 7 J yards, 
another 13| yards, and the other 15^ yards; how many 
yards in the 3 pieces. 

Before addii.g, reduce the fractional parts to their least 

common denominator ; this being done, we shall have, 

•ra — 'fin Adding together all the 24ths, viz. 18 -}- 20 

^t -*• ^*f ) + 21, we obtain 69, that is, ff = 2Jf 

13f=13ff V ^e write down the fraction ^ under the 

15}- = 15f^ ) other fractions, «ind reserve the 2 iuajgcrs 

A 07 11 t^ ^6 carried to the amount of the other 

• ^ Ji* integers, making in the whole 37^, Ans. 

12. There was a piece of cloth containing 34| yards, 
from which were taken 12§ yards ; how much was there 
left ? 

^ . We cannot take 16 twenty-fourths 

34f =± 342^ Qlj f^^^ 9 twenty-fourths, (A ^« 

12$ = 12^ must, therefore, borrow 1 integer, = 24 

' Ans.llii yds. twenty-fourths, (fj,) which, with /^, 

^7T :f"^ makes JJ ; we can now take ^ from 

ff , and there will remain H ; but, as we ^borrowed, so also 
we must carry 1 to the 12, which makes it 13, and 13 from 
34 leaves 21. Ans. 21^|. 

13. What is the amount of ^ of ^ of a yai^ f of a yard, 
and •( of 2 yards ? 

Note. The compound fraction may he reduced to a sim- 
fie fraction; thu^}, ^of} = f ; andiof2=:f; then, f 4 

Digitized by VjOOQIC 



124 BEOUCTIOX OF FIIACTI0V9< V 62, 6S^ 

IT tfd. From the foregoing examples we derive the fol- 
lowing Rule : — To add or subtract jriutionSf add or subtract 
their numerators^ when they have a common denominator ^ 
otherwise^ they must first be reduced to a common denomi* 
nator. 

Note. Compound fractions must be reduced to simple 
fracti(His before adding or subtracting. 

EXAMPLES FOR PRACTICE. 

I. What is the amount of f , 4f and 12 ? Am. 17^. 
- 2. A man bought a ticket, and sold | of j- of it ; what part 

of the ticket had he left ? Ans. (. 

y^ Z. Add together ^, f , ^, ^^ i and j-J. AmawUj 2^. 

l4. What is the difference between 14^ and 16 j^ ? 

iiw. 1«. 

f 5. From 1^ take }. Remainder j |. 

■ 6. From 3 take f Rem. 2f . 

7. From 147J take 48^. Rem. 98|. 

S. From ^ of -^ take i of ^. /2«i!i. ^. 

9. Add together 112^, 3I1J, and lOOOJ. 

10. Add together 14, 11, 4§, ^ and J. 

II. From f take ^. From } take f. 

12. What is the difference between J and i? f and J? 
(andf? iand|? fandf? fund J? 

13. How much is 1— i? 1—*.^ 1 — f? 1— ♦? 
2 — f? 2 — f? 2i — f? 3i — tV? 1000 — tV? 



REDUCTION OF FRACTIONS* 

^ 63. We have seen, (IT 33,) that integers of one denomi- 
nation may be redticed to integers of another denominatioiw 
It is evident, that/rac/ion5 of one denomination, after the 
same manner, and by the same rtdeSj may be reduced ta 
fractions of another denomination,; that is, fractions^ like 
integers, may be brought into lower denominations by wul^ 
tipUcatUfnj and into higher denominations by di»imtm. 
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To reduce higher into lower 
denominations. 

(RuLi?. See IT 34.) 
1. Reduce ^j^ of a pound 
to pence^ cr the fraction of a 
penny. 

Note, Let it be recollect- 
ed, that a fraction is multiplied 
eitiier by dividing its denomi- 
natoTy or by multiplying its nu- 
merator. 

T^£ X 20 = tVs. X 12 
=:f d. Am. 

Or thus: ^of^ofJ^ = 
f U = f of a penny, Am. 

3. Reduce ^^^ of a pound 
to the fraction of a farthing. 
T2W^-X20 = Tf*^s. X 

Or thus : 
Num. I 

20 s. in 1 £. 



20 
12 d. 



in 1 s. 



240 

4 q. in 1 d. 

960 

Then, ^iT=i<l' ^^' 

5. Reduce ^^^ of a guinea 

to the fraction of a penny. 

f7. Reduce f of a guinea to 

the fraction of a pound. 

Consultir34, ex. 11. 

9. Reduce | of a moidore, at 

86 8. to the fraction of a guinea. 

11. Reduce J^o( 9, pound, 

Tfoy, to the fraction of an 

ovnce. 

L* 



To reduce lower into HIGHER 
denominations. 

(Rule. See IT 34.) 
2. Reduce f of a penny to 
the fraction of a pound. 

Note. Division is perform- 
ed either by dividing the im- 
meratoTj or by multiplying the 
denommaior. 

20 = 



"5- 12 = i^s. 
Ans. 



Or thus: f of tV o^ a^r = 



4. Reduce f of a farthing 
to the fraction of a pound. 

rJj s. ~ 20 — ^^Tj — raW ^ • 

Or thus : 
Denom. 4 

4 q. in 1 a. 

. le 

12 d. m 1 8. 

192 
20 s. inl jS. 

3840 
Then, y^\jj = tsW^- -<*»«• 

6. Reduce f of a penny to 
the fraction of a guinea. 

8. Reduce f of a pound to 
the fraction of a guinea. 

/lO. Reduce ^ of a guineii 
to the fraction of a moidore. 

12. Reduce | of an ounce 
to the fraction of a pound 
Troy. 
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13. Reduce ^o{ & pound, 
ftvoirdupois, to the fraction of 
an ounce. 

1 15. A man has yj^ of a 
hog.'shead of wibe; what part 
b that of a phit? 

^17. Acucumbergrewtothe 
length of 7^^ of a mile ; what 
part is that of a foot ? 

tl9. Reduce f of J of a 
pound to the fraction of a shil- 
ling. 

21. Reduce ^ of ^^ of 3 
pounds to the fraction of a 
penny. 



IT 64- tt will frequently be 
required to find tlie iscdue of a 
fraction^ that is, to reduce a 
frctrJion to integers of less de- 
nominations. 

1. What is the value of f 
of a pound? In other words, 
Reduce f of a pound to shil- 
lings and penc^. 

f of a pound is ^= 13 J shil- 
lings ; it is evident Irom ^ of 
a shilling may be obtained 
some pence ; -^ of a shilHng is 
Jf = 4 d. That is^— Multiply 
the numerator by that tmnber 
whidi tpUl reduce it /o the next 
less dsnominatioUy and divide 
the product by the denrnnxnator ; 
if there he a remainder^ muUiply 
and divide as before^ and so on ; 
the several quotumt^, placed one 
aftfT another^ in their order^ 
Ml be Ae ammr. 



• 14. Reduce f of an ounce 
to the fraction of a pound 
avoirdupois. 

16. A man has ^^ of a pint 
of wine ; what part is ^lat of 
a hogshead ? 

*18. A cucumber grew to 
the length of 1 foot 4 inches 
=:4f =f ofafoot; what part 
is that of a mile ? 

20. f^ of a shilling is f of 
what fraction of a pound ? 

^22. Jj^ of a penny is i of 
what fraction of 3 pounds ? 
J^ of a penny is -^ of what 
part of 3 pounds ? ^§^ of a 
penny is ^ of -^ of how many 
pounds ? 

It will frequently ht re- 
quired to reduce integers to 
the fraction of a greater de- 
nomination. 

2. Reduce 13 s. 4 d. to the 
fraction of a pound. 

13 s. 4 d. is 160 pence; 
there are 240 pence in a 
pound ; therefore, 13 s. 4 d. is 
jf J = f of a pound. That 
is, — Reduce the given sum or 
quantity to the least denominor- 
turn mentioned in ity for a nun 
merator ; then reduce an inte- 
ger of thai greater denomina^ 
ti&n (to a fraction of which it 
is required to reduce the giv- 
en sum or quantity) to the 
samedenominaHon^for adenomi*- 
nator^ cmd they wiU f(vm the 
fraction required. 
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fiXAMPLEB rem PRACTICE.! EXAMPLES FOR PRACTICE. 

3. What b the value off! 4. Reduce 4 d. 2 q. to the 
of a shilling? " ' 



OPERATION. 
Numer. 3 
12 

Deiiam.d)36(4 d. 2 q< Ans, 
32 

4 
4 



9. ^ of a month is how ma- 
hy days, hours, and minutes ? 

11. Reduce f of a mile to 
its proper quantity^ 

•-^13. Reduce -^ of an acre 
^to its proper quantity. 
^vJ5. What is the value of 
4^ of a dollar in shillings, 
pence, &c. ? 

17. What is the value of ^<y 
of a yard ^ 

19. What is the value of ^^ 
of a ton ? 



fraction of a shilling. 

OPERATION. 
4 d. 2 q. Is, 

4 12 

18 Numer. 12 
4 

48 Denom^ 
if = t ^««- 



16(2 q* 
16 

6. What is the value of f ^6. Reduce 7 oz. 4 pwt. ttf 
of a pound Troy ? the fraction of a pound Troy. 

/ 7. What is the value g(^ 8. Reduce 8 oz. 14f dr. to' 
of a pound avoirdupois ? the fraction of a pound avoir-' 

dupois. 

Note. Both the numerator 
and the denominator must be 
reduced to 9ths of a dr. 

10. 3 weeks, 1 d. 9 h. 36 m. 
is what fraction of a month ? 
12. Reduce 4 fui*. 125 yds. 
2 ft. 1 in. 2f bar. to the frac- 
tion of a mile. 

14. Reduce 1 rood 30 poles 
to the fraction of an acre. 

16. Reduce 5 s. 7J d. to 
the fraction of a dollar. 

18. Reduce 2 ft. 8 in. 1^ b. 
to the fraction of a yard. 

20. Reduce 4 cwt 2 qr. 12 
lb. 14 oz. 12^^ dr. to the frac- 
tion of a ton* 

^ Note. Let the pupil be required to reverse and prove the 
foUowing examples : 

21. What is (he value of -ft of a guinea? 
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22. Reduce 3 roods 17^ poles to the fraction of an acre. 
#23. A man bought 27 gal, 3 qts. 1 pt of molasses ; what 
part is that of a hogshead ? 

V 24. A man purchased ^^ of 7 cwt of sugar ; how much 
sugar did he purchase ? 

25. 13 h. 42 m. 51f s. is what part or fraction of a day ? 



SUFFVBMBJrr TO FAACTXOirS. ! 

QUESTIOIVS. 

1. What are fractions ? 2. Whence is it that the parts 
into which any Uiing or any number may be divided, take 
their name ? 3. How are fractions represented by figures ? 
4. What is the number above the line called ? — Why is it 
80 called ? 6. What is the number below the line called h 
— ^Why is it so called ? — What does it show ? 6. What is 
it which determines the magnitude of the parts? — ^Why? 

7. What is a simple or proper fraction ? an improper 

fraction ? a mixed number ? 8. How is an improper 

fraction reduced to a whole or mixed number ? 9. How is 

a mixed number reduced to an improper fraction ? a 

whole number? 10. What is understood by the terms of the 
fraction? 11. How is a fraction reduced to its most simple 
or loiDest terms ? 12. What is understood by a common di- 
visor ? — — by the greatest common divisor ? 13. How is 
it found? 14. How many ways are there to multiply a frac- 
tion by a whole number? 15. How does it appear, that di- 
mding the denominator tnvltiplies the fraction ? 16. How is a 
mixed number multiplied? 17. What is implied in multi- 
plying by a fraction ? 18. Of how many operations does it 
consist? — ^Wh^t are they? 19. When the multiplier is less 
than a unit, what is the product compared with the multi- 
plicand? 20. How do you multiply a whole number by 
a fraction ? 21. How do you multiply one fraction by ano- 
ther? 22. How do you multiply a mixed number by a 
mixed number ? 23. How does it appear, that in multiply- 
ing both terras of the fraction by the same number the value 
of the fraction is not altered ? 24. How many ways are 
there to divide a fraction by a whole number ? — ^What are* 
they? 25. How does i^ appear that b, fraction is iwided by 
muHipUfing Us detmmatorl 26. How does dvoidmg by ^ 

y 
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fraction differ from multiplying by a fraction? 27. When 
the dimsor is less than a unit, what is the quotient compared 
with the dividend ? 28. What is understood by a common 

denominator? the least common denominator? 29. 

How does it appear, tliat each given denominator must be a 
factor of the Common denominator ? 30* How is the com- 
mon denominator to two or mare fractions found? 31 < 

What is understood by a multiple ? by a common multi'' 

pU? — by the least common multiple ? — ^What is the pro- 
cess of finding it ? 32. How are fractions added and sub- 
tracted ? 33. How is a fraction of a greater denomination 

reduced to one of a less? of a less to a greater? 34. 

How are fractions of a greater denomination reduced to in- 
tegers of a less ? integers of a less denomination to the 

fraction of a greater ? 



EXERCISES. 

1. What is the amount of J and f ? of i and f ? 

of 12^, 3 J and 4| ? Ans. to the last^ 20\^ 

2. To ^ of a pound add f of a shillyig. Amount^ Id^ s. 
Note, First reduce both to the same denomination. 

8. ^ of a day added to J of an hour make how many 
hours ? — — . what part of a day ? Ans, to the last^ f f d. 
4« Add i lb. Troy to ^ of an oz. 

Amounty 6 oz. 11 pwt IS gr* 
•5. How much is i less i? -^ — i^ A— A** ^H 
— 44? 6 — 4t? «5 — ioffoff? 

Ans. to the lastj i^ 

6. From ^ shilling take J of a penny. Rem. 6^ d. 

7. From ^ of an ounce take J of a pwt. 

Rem,. II pwt. 3 grs. 

8. From 4 days 7j- hours take 1 d. 9-^ h. 

Rem. 2 d. 22 h. 20m. 

9. At $ f per yard, what costs | of a yard of cloth ? 

IT 65. The price of unity, or 1, being given, to find the 
cost of any quantity, either less or more than unity, mdtipfy 
the price by the quantity. On the other hand, the cost of any 

ratity, either less or tnore than unity, being given, to find 
price of unity, or 1, divide the cost by the quantity. 

Ans. $ ^ 
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I. If -f^ lb. of sugar cost -^ of a shtlllBg, what will ^ of 
a pound cost ?* 

This example will require two operations : first, as above, 
to find the price of 1 lb. ; secondly, having found the price 
of 1 lb., to find the cost of ff of a pound, t^ s. -^ ii (if 
of ^ s. IT 67) = -^V s- the price of 1 ib. Then, ^ s. X 
,.H (ft of ^ s. 1153) ^ffH s. = 4 d. 3ffH q., the 
Answer. 

Or we may reason thus : first to find the price of 1 lb. : 
^ lb. costs -/y s. If we knew what -j^ lb. would cost, 
we might repeat this 13 times, and the result would be th€ 
price of 1 lb. -J^ is 11 parts. If ^ lb. costs ^ s., it is evi- 
dent -j^ lb. will cost ^f of -^ = 1^ s., and -^ lb. will cost 
13 times as much, that is, -^^ s. z= tbe price of 1 lb. Then, 
H of ^ s. = ii^ s., the cost of Jf of a pound, mi %. 
= 4 d. iff Ji q., as before. This process is called solving 
the qtiestion by analysis. 

After the same manner let the pupil solvie the following 
questions : 

2* If 7 Ib^ of sugar tost J of a d<^r, what is that a 
pound ? 4 of f = how much ? What is it for 4 lb. ? ^ 
of f =r how much ? What for 12 pounds ? y of f =: how 
much ? Ans. to the last^ $ If. 

3. If 6^ yds. of cloth cost $ 3, what cost 9^^ yards ? 

Ans. $4'269. 

4. If 2 oz. of silver cost $ 2*24, what costs J oz. ? 

r. Ans. $*84. 

* 5. Iff oz. costs ${if what costs 1 oz. ? Ans. $ 1*283. 
Jf 6. If ^ lb. less by i costs 13^ d., what costs 14 lb. less by 
I of 2 lb. ? - Afis. 4£. 9 s. 9^ d. 

7. If ^ yd. cost $1, what will 40 J yds. cost? 

Am. $59*062+. 

8. If T^g. of a ship costs $ 251, whAt is ^ of her worth ? 
.' Ans. $63*785+. 
\ 9. At 3J£. per cwt., what will 9f lb. cost? 

Ans. 6 s. 3^d. 
', 10. A merchant, owning ^ of *a vessel, sold f of his share 
for $967 ; what was the vessel worth ? Ans, $ 1794*375. 

II. If f yds. cost ^£.y what wiD ^ of an ell Eng. coat? 

Ans. 17 s. 1 d. 2f q. 

•This and the foHowinsr are examples usually referred to thecuJe Proportion, 
otJtuUo/ Three. See IF 95 ex. 35, 
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if^ 12. A merchant bought a number of bales of velvet, each 
containing 129j4p yards, at the rate of $ 7 for 5 yards, and 
«old th^m out at the rate of $ 1 1 for 7 yards, and gained 
$ 200 by the bargain ; how many bales were there ? 

First find for wliat he sold 5 yards ; then what he gained 
on 5 yards— what he gained on 1 yard. Then, as many times 
as the sum gained on 1 yd. is contained in $ 200, so many 
yards there must have been. Having found the number of 
yards, reduce them to bales. Ans. 9 bales. 

'^ 13. If a staff, 5f ft. in length, cast a shadow of 6 feet, how 
< high is that steeple whose shadow measures 153 feet? 

tAm. 144^ feet. 
14. If 16 men finish a piece of work in 28 J days, how 
lOiLg will it take 12 men to do the same work ? 

First find how long it would take 1 man to do it ; then 12 
men will do it in -^ of that time. Ans. 37J days. 

15. How many pieces of merchandise, at 20|- s. apiece, 
must be given for 240 pieces, at 12j^ s. apiece ? i£». 149^^. 

16. How many yards of bocking that is IJ yd. wide wiJl 
be sufficient to line 20 yds. of camlet that is f of a yard 
wide ? 

First find the contents of the camlet in square measure ; 
then it will be easy to find how many yards in length of 
bocking that is 1^ yd. wide it will take to make the same 
quantity. Ans, 12 yards of camlet 

^j" 17. If IJ yd. in breadth require 20^ yds. in length to 
make a cloak, what in length that is J yd. wide will be re- 
quired to make the same ? Ans, 34^ yds. 

18. If 7 horses consume 2 J tons of hay in 6 weeks, how 
many tons will 12 horses consume in 8 weeks ? 

If we knew how much 1 horse consumed in 1 week, it 
would be easy to find how much 12 horses would consume 
in 8 weeks. 

2f = -^ tons. If 7 horses consume Jj*- tons in 6 weeks. 
1 horse will consume ^ of -y- = ^ of a ton in 6 weeks ; and 
if a horse consume ^ of a ton in 6 weeks, he will consume 
^ of ^ = ^^ of a ton in 1 week. 12 horses will consume 
12 times ^^ = m in 1 week, and in 8 weeks they will 
consume 8 times |^ = ^^ ==. 6^ tons, Ans. 
\ 19. A man wi&i his family, which in all were 5 pei^ons, 
did usually drink 7| gallons of cid^^r in 1 week ; hw modi 
will they drink in 22J- weeks when 3 persons more am 
added to the family ? Ans, 280f gallons. 
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A 20. If 9 students spend lOJiB, iu 18 days, how much 
will 20 students spend in 30 days ? Ans. Z9£ . 18 s. 4§f d. 



DECZMAK FRACTIONS. 

IT 60. We have seen, that an individual thing or number 
may be divided into any number of equal parts, and th^t 
these parts will be called halves, thirds, fourths, fifths, sixths, 
&c, according to the number of parts into which the thing 
or number may be divided ; and that each of these parts may 
be again divided into any other number of equal parts, and so 
on. Such are called comnmiy or vulgar fractions. Their denom- 
inators are not uniform, but vary with every varying division 
of a unit. It is this circumstance which occasions the chief 
difficulty in the operations to be performed on them ; for 
when numbers are divided into different kinds or parts, they 
cannot be so easily compared. This difficulty led to the in- 
vention of decimal fractions, in which an individual thing, or 
number, is supposed to be divided first into ten equal parts, 
which will be tenths; and each of these parts to be again di- 
vided into ten other equal parts, which will be hundredths ; 
and each of these parts to be stJU further divided into ten 
other equal parts, which will be thousandths ; and so on. 
Such are called decimal fractionsy (from the Latin worddeceniy 
which signifies ten,) because they increase and decrease, in a 
tenfold proportion, in the same manner as whole numbers. 

IT 67. Jn this way of dividing a unit, it is evtdent, that 
the denominator to a decimal fraction will always be 10, 
100, 1000, or i with a number of ciphers annexed; conse- 
quently, the denominator to a decimal fraction need not be 
expressed, for the numerator only, written with a point be- 
fore it (') called the separatriz^ is sufficient of itself to eat- 
press the true value. Thus, 

-{^ are written *6. 

1^ *27. 

T^^ *685. 

Hie denominator to a decimal fraction, although not ex- 
pressed, is always understood, and is 1 with as many ci- 
phers annexed as there are places in the numerator. Thus, 
*3766 is a decimal consisting of four places ; consequently, 
1 with four ciphers annexed (10000) is its proper denomina- 
tor. Any decimal may be expressed in the form of a cosH 
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las. 



moQ fhiction by writing under it its proper d^omisilor. 
Tbmf ^3765 expressed in tlie form of a common fraction, 

{a 376 ft 

*** TV otto* 

When whole numbers and decimals are expressed to- 
gether, in the same number, it is called a mixed number. 
Thus, 25^63 is a mixed number, 25^, or all the figures on the 
left hand of the decimal point, being whole numbers^ and 
^63, or all the figures on the right hand of the decimal point, 
being decimals. 

The names of the places to ten-*millionths, and, generally, 
how to read or write decimal fractions, may be seen firom 
(be following 



i\ 







3d place. 
2d place. 
1st place. 

1st place. 
2d place. 
3d place. 
4th place. 
5th place. 
6th place. 
^ 7th place. 



11 II II II II II 

Ol -^ p 



HundredsL 

Tens- 

UnitflL 



a> Q CD 
CO O O) 

P o 
O Q 
o w 

CD 






g s § 

Is* 



m 



f 



f^ 



O) o o en 

09 Ol 01 

Cn p 
09 



; i ! 3 

: : : & 

O) 01 Ol Ol 

**Sg S 
? i i' 






Tenths 

Hundredths. 

Thousandths. 

Ten-Thousandths. 

Hnndred-TbotuaodUif. 

Millionths. 

Ten-MiOionths. 



M 



f 
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From the table it appears, that the first figure on the right 
hand of the decimal point signifies so many tenth parts of a 
unit; the second figure, so many hundredth parts of a unit; 
the third figure, so many thousandth parts of a unit, &c. It 
takes 10 thousandths to make 1 hundredth, 10 hundredths 
to make 1 tenth, and 10 tenths to make 1 unit, in the ^ame 
manner as it takes 10 units to make 1 ten, 10 tens to make 
1 hupdred, &c. Consequently, we may regard unity as a 
starting point, from whence whole numbers proceed, con- 
tinually increasing in a tenfold proportion towards the left 
hand, and decimals continually decreasmg^ in the same pro- 
portion, towards the right hand. But as decimals decre^e 
towards the right hand, it follows of course, that they in- 
crease towards the left hand, in the same manner as whole 
numbers. 

IT 68. The value of every figure is determined by its 
place from units. Consequently, ciphers placed at the right 
hand of decimals do not alter their value, since every signifi- 
cant figure continues to possess the same place from unity. 
Thus, *5, '50, *500 are all of the same value, each being 
equal to -j^, or ^. 

But every cipher, placed at the left hand of decimal frac- 
tions, diminishes them tenfold, by removing the significant 
figures further from unity, and consequently making each 
part ten times as small. Thus, % *05, '005, are of difierent 
value, '5 being equal to -j^, or^ ; '05 being equal to yj^yj ^^ 
jV ; and '005 being equal to ^r^, or r^. 

Decimal fractions, having different denominators^ are readily 
reduced to a common denominator^ by annexing ciphers until 
they are equal in number of places. Thus, '5, '06, '234 may 
be reduced to '500, '060, '234, each of which has 1000 for a 
common denominator. 

IT 69. Decimals are read in the same manner as whole 
numbers, giving the name of the lowest denomination, or 
right hand figure, to the whole. Thus, '6863 (the lowest 
denomination, or right hand figure, being ten-thousandths) 
is read, 6853 ten-thousandths. 

Any whole number may evidently be reduced to decimal 
parts, that is, to tenths, hundredths, thousandths, &c. by an- 
nexing ciphers. Thus, 25 is 250 tenths, 2600 hundredths, 
26000 thousandths, &c. Consequently, any mixed numbeir 

Digitized by V^jOOQlC 



T^O. ADDITION AND SUBTRACTION OF DECIMALS. 135' 

may be read together, giving it the name of the lowest de- 
nomination or right hand figui*e. Thus, 25^63 may be read 
2563 hundredths, and the whole may be expressed in the 
form of a common fraction, thus, ^^(?: 

The denominatibns in federal money are made to corre- 
spond to the decimal divbions of a unit now described, dol- 
lars being units or whole numbers, dimes tenths, cents hun- 
dredthif, and mills thousandtlis of a dollar ; consequently the 
expression of any sum in dollars, cents, and mills, is simply 
the expression of a mixed number in decimal fractions. 

Forty-six and seven tenths = 46^^ = 46'7. 
Write the following numbers in the same maimer : 
i Eighteen and thirty-four hundredths. 

Fifty-two and six hundredths. 
^ Nineteen and four hundred eighty-seven thousanddis. 

Twenty and forty-two thousandths. 

One and five thousandths. 

135 and 3784 teu-thousandthsi 

9000 and 342 ten-thousandths. I U :^I ^ 

10000 and 15 ten-thousandths. \^Or 

974 and 102 milliouths. 

320 and 3 tenths, 4 hundredths and 2 thousandths. 

500 and 5 hundred-thousandths. 

47 millionths. 

Four hundred and twenty-three thousandths. 



ADDITION AND SUBTRACTION OF DECIMAL 
FRACTIONS. 

ir 70. As the value of the parts in decimal fractions in- 
creases in the same proportion sEs units, tens, hundreds, &c., 
and may be read together^ in the same manner as whole 
numbers, so, it is evident that all the operations on decimal 
fractions may be performed in the same manner as on whole 
numbers. The only difficulty, if any, that can arise, must 
be in finding xzhere to place the decimal pohU in the result 
This, in addition and subtraction, is determined by Uie same 
nde ; consequently, they may be exhibited togetlier. 

1. A man bought a barrel of flour for $ 8, a firkin of bnV 
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ter for $3^50, 7 pounds of sugar for 83^ c&atB^ an omiet 
•f peppef for 6 e^ts ; what did he give for the whole ? 

OPERATION. 
$ d< = 8000 millsy or lOOOtbs of a doUar. 
3^60 == 3500 Bulls, or lOOt^is. 
<835 = 835 mills, or lOOOths. 
^06 z= 60 mills, or lOOOths. 

Ana. $ 12^395 = 12395 mMls, or lOOOths. 

As the denominations of federal money correspond with 
the parts of decimal fractions, so the rales for adding and 
subtracting decimals are exactly the same as for the sam^ 
operations in federal money. (See IT 28.) 

2. A man, owing $375, paid $175^75; how much did 
he then owe ? 

OPERATION. 
$ 375* = 37500 cents, or lOOths of a dollar. 
175*75 = 17575 cents, or lOOths of a dollar. 

$ 199*25 = 19925 cents, or lOOths. 

The operation is evidently the same as in subtraction of 
federal momy. Wherefore, — In the addition and subtrac* 
tion of decimal fractions, — Rule : Write the numbers under 
each other, tenths under tenths, hundredths under hun- 
dredths, according to the value of ^eir places, and point off 
in the results as many places for decimals as are equd to the 
greatest number of decmial places in any of the given num- 
bers. 

lEXJkXPJJSA FOB PRACTICS. 

3. A man sold wheat at several times as follows, viz. 
13*25 bushels ; 8*4 bushels ; 23*051 bushels, 6 bushels, and 
*75 of a bushel; how mudi did he sdl in the whole ? 

Am. 51*451 bushels. 

4* What is tke amomt of 429, 21^, 355T,Anr9 lyihr ^^ 

1^ } Am. 808,^^^, or 808*143; 

^ 5. What b the amount of 2 tenths, 80 hun^dths, 89* 

dioasaaditfas^ 6 thousandths, 9 tenths, and 5 thousandths ? 

^ Whfltis the amotmt of three htmdred twenty-nine, and 
seven tendis ; thirtpsevcik mod on« hundred skty-two dioiH 
sandlhfi, and sixteen hundredths I 
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7« A man, owing $ 431&, paid $ 376^5 ; how much did 
he then owe? Am. $3939435. 

8. From thirty-five tbonsand take thirty-five thousandths. 

s Ans. 34999^965. 

^ 9. From 6'83 take 4^2793. r Ans. 1'5607. 

/ 10. From 480 take 245'0075. Ans. 234*9925. 

^ 11. What is the difference between 179343 and 817' 

05693? Asis. 976*07307. 

12. From 4-1^ take 2^^. Remainder^ 1^, or 1*98. 

13. What is the amount of 29^, 374y^nr*Tnnr, 97^5^^ 
315x^, 27, and 100^^? Ans. 942*957009. 



MULTIPLICATION OF DECIMAL FRACTIONS. 

IT 71. 1. How much hay in 7 loads, each containing 
23*571 cwt. ? 

OPERATION. 
23*571 cwt. = 23571 lOOOths of a cwt. 
7 7 



Ans. 164*997 cwt =r: 164997 lOOOths of a cwt 

We may here (IT 69) consider the multiplicand so many 
thousandths of a cwt., and then the product will evidently he 
thousandths^ and will be reduced to a mixed or whole num- 
ber by pointing off 3 figures, that is, the same number as are 
in the multiplicand ; and as Either factor may be made the 
multiplier, so, if the decimals had been in the mdtiplier^ the 
same number of places must have been pointed off for deci- 
mals. Hence it follows, we must always point of in the pro^ 
duet as many places for decimals as there are decmal places in 
both factors. 

2. Multiply *75 by *25. 

OPERATION. In this example, we have 4 de- 

^^^ cimal places in both factors ; we 

^^ must therefore point off 4 places 

3Y5 * for decimals in the product The 

J5Q reason of pointing off this num- 

... ber may appear still more plain, 

*1875 Product, f* if we consider the two ISlctors as 



M* 



Digitized by V^jOOQlC 



1S9 SfULTIPLXCATIOir or D£ClMALfl^ IT 71^ 

comrnon or vulgar fractions. Thus, ^75 is -^^, and '25 is 
^ : now, ^ X fl,V = T^/AV = *1875, Am. same as b^ 
fore. 

3. Multiply 425 by <03. 

OPERATION. XT .1 1. r • •£ . 

i|25 Here^ as the number of signiucant . 

<Q3 figures in the product is not equal to 

the number of decimals in both fac- 

<00375 Prod. tors, the deficiency must be supplied 

by prefixing ciphers, that is, placing 
them at the left hand. The correctness of the rule may ap- 
pear from the following process : 425 is ■i^<^j, and '03 is 
T^ : now, ^^ X T§Tr = ix^A^ = *00375, the same a^ 
before. 

These examples will be sufficient to establish the following 
RULE. 

In the mtdtipliccUlon of decimal fractions^ mtdttply as in whoU 

numbers^ and from the product paint off so many figures for deci"- 

mals Q» there are dechnul places in the multiplicand and multi^ 

pUer counted together ^ and^ if there are not so many figures in the 

. producty supply the deficiency by prefixing ciphers. 

EXAMPLES FOR PRACTICE. 

4. At $ 547 per yard, what cost 8'3 yards of cloth ? 

Ans. $45*401. 
I 5. At $ *07 per pound, what cost 26^5 pounds of rice ? 

Ans. $1'856. 
^ 6. If a barrel contain 1*75 cwt. of flour, what will be the 
weight of *63 of a barrel ? Ans. 1*1025 cwt. 

7. K a melon be worth $ *09, what is *7 of a melon 
worth ? Ans. 6^ cents. 

8. Multiply five hundredths by seven thousandths. 

Product^ *00035. 

9. What is *3 of 116 ? Ans. 34*8. 

10. What is *85 of 3672 ? Ans. 3121*2. 

11. What is *37 of-*0563? Ans. *020831. 

12. Multiply 572 by *58. Productj 331*76. 
jf 13. Multiply eightynsix by four hundredths. 

Product^ 3*44. 
14. Multiply *0062 by *0008. 

16. Multiply forty-seven tenths by one thousand eighty* 
UK hundredths. 
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16. Multiply two hundredths hy eleven thousandths. 

17. What will be the cost of thirteen hundredths of a ton 
of hay, at $ 11 a ton ? 

18. What will be the cost of three hundred seveaty-fivo 
thousandths of a cord of wood, at $ 2 a cord ? 

<^ 19. If a man's wages be seventy-five hundredths of a dol- 
ar a day, how much will he earn in 4 weeks, Sundays ex- 
cepted ? 



DIVISION OF DECIMAL FRACTIONS. 

IT 72. Multiplication is proved by division. We have 
seen, in multiplication, that the decimal places in the product 
must always be equal to the number of decimal places in the 
multiplicand, and multiplier counted together. The muki- 
plicand and multiplier, in proving multiplication, become the 
divisor and quotient in division. It follows of course, in di- 
vision, that the number of dechnal places in the divisor and 
qiwtientj counted together^ must always he equal to the number of 
decimal places in the dividend. This will still further appear 
from the examples and illustrations which follow : 

1. If 6 barrels of flour cost $44*718, what is that a bar- 
rel ? 

By taking away the decimal point, $44*718 = 44718 
mills, or lOOOths, which, divided by 6, the quotient is 7463 
mills, == $ 7*453, the Answer, 

Or, retaining the decimal point, divide as in whole num-- 
bers. 

OPERATION. ^ As the decimal places in the di- 

6 )44 718 visor and quotient, counted toge- 

Ans. 7*453 t^^^r^ must be equal to the number 

of decimal places in the dividend, 
there being no decimals in the divisor^ — therefore point oflf 
three figures for decimals in the quotient^ equal to the number 
of decimals in the dividend, which brings us to the same re- 
sult as before. 

2. At $ 4^15 a barrel for cider, how many barrels may b« 
bought for $31? 

In this example, there are decimals in the divisor, and 
none in the dividend. $4*75 = 475 cents, and $31, by 
Mmexing two ciphers,= 3100 cents ; that is, reduce the di 
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vidend to parts of the same denominatioii as the divisor 
Then, it is plain, as many times as 475 cents are contained in' 
8100 cents, so many barrels may be bought 

475) 3100 (6ff|^ barrels, the Answer; that is, 6 barrels and 
2850 ff^ of another barrel. 

But the remainder, 250, instead of be- 
^^^ ing expressed in the form of a common 

fraction, may be reduced to lOths by annexing a cipher, 
which, in effect, is multiplying it by 10, and the division con- 
tinued, placing the decimal point after the 6, or whole ones 
already obtained, to distinguish it from the decimals which 
are to follow. The points may be vnthdravni or not fron^ 
the divisor and dividend. 

OPERATION. 
4'75)31'00(6'526 + barrels, the Answer; that 18,6 bai^ 
2850 rels and 526 thousandths of another 

barrel. 

t^^2 By annexing a cipher to the first 

^^'^ remainder, thereby reducing it to 

1250 lOths, and continuing the division, 

950 w® obtain from it '5, and a still fur- 

ther remainder of 125, which, by an- 

3000 nexing another cipher, is reduced to 

2850 lOOths, and so on. 

^gQ The last remainder, 150, is j^ of 

a thousandth part of a barrel, which 
is of .so trifling a value, as not to merit notice. 

If now we count the decimals in the dividend, (for every 
cipher annexed to the remainder is evidently to be counted 
a decimal of the dividend,) we shall find them to be five^ 
which corresponds with the number of decimal places in the 
divisor and quotient counted together. 

3. Under IT 71, ex. 3, it was required to multiply 425 by 
*03 ; llie product was '00375. Taking this product for a 
dividend, let it be required to divide '00375 by 425. One 
operation will prove the other. Knowing that the number 
of decimal places in the quotient and divisor, counted to- 
gether, will be equal to the decimal places in the dividend, 
we may divide as in whole numbers, being careful to retain 
the decimal points in their proper places. Thus, 
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OPERATION. The divisor, 126, in 875 goes 3 

425)H)0375(*03 times, and no remainder. We have 

^"^^ only to place the decimal point in 

QQQ the quotient, and the woik ia done. 

There are five decimal places in the 
dividend ; consequently there must be five in the divisor and 
quotient counted together ; and, as there are three in the di- 
visor, there must be two in the quotient ; and, since we have 
but one figure in the quotient, the deficiency must be sup* 
plied by prefixing a cipher. 

The operation by vulgar fractious will bring us to the 
same result Thus, 425 is ^j^, and '00375 is tt/WW* 
now, TiftWW -^ T«5Ar = TUmhr = T*r = *03,the same 
as before. 

IT 73. The foregoing examples and remarks are suffi- 
cient to establish the following 

/ft the ^Smsion of decimal firactimsy dmdn ae in whole ittim- 
berSj and from the right hand of the mtotient poini off as mamf 
figures for decimaisj as the decimal fiqtares in the £mdend es» 
ceed those in the dwisoTy and if there are not so many figures in 
the cruotieniy supply the deficiency by prefixing ciphers^ 

It at any time there is a remainder, or if the decimal 
figures in the divisor exceed those in the dividend, ciphers 
may be annexed to the dividend or the remainder, bjm the 

auotient carried to any necessary degree of exactness ; but 
le ciphers annexed must be counted so many decimals of 
the dividend. 

EXASIPLBS FOB PRACTICE. 

•4. If $ 472*875 be divided equally between 13 men, how 
much will each one receive ? Ans. $ 36*375. 

5. At $ *75 per bushel, how many bushels of rye can be 
bought for $ 141 ? Ans. 188 bushek. 

f 6. At 124- cents per lb., how many pounds of butter may 
be bought for $ 37 ? Ans. 296 lb. 

7. At 6^ cents apiece, how many oranges may be bought 
for $8? Ans. 128 oranges. 

8. If *6 of a barrel of flour cost $ 5, what is that per bar- 
rel? Ans. $8*338^^ 

1 9. Divide 2 by 53*1. Qiiol- <037-f-. 
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10. Diride «012 by '005. QuoL 2*4. 

i^l. Divide tliree thousandths by four hundredths. 

. Quot. ^075. 

* 12. pi vide eighty-six tenths by ninet} four thousandths. 
13. How many times is *17 contained in 8? 



REDUCTION OF COMMON OR VULGAR FRAC- 
TIONS TO DECIMALS. 

IT 74. 1. A man has | of a barrel of flour; what is that 
expressed in decimal paits f 

As many times as the denominator of a fraction is con-* 
tained in the numerator^ so many whole ones are contained 
in the fraction. We can obtain no whole ones in ^y because 
the denominator is not contained in the numerator. We 
may, however, reduce the numerator to tenths (IT 72, ex. 2,) 
by annexhig a cipher to it, (which, in effect, is multiplying 
it by 10,) making 40 tenths, or 4'0. Then, as many times as 
the denominator, 5, is contained in 40, so many tenths are 
contained in th^ fraction, 5 into 40 goes 8 times, and no 
remainder. Am, *8 of a bushel. 

2. Express f of a dollar in decimal parts. 

The numerator, 3, reduced to tenths, is f J,' 3*0, which, 
divided by the denominator, 4, the quotient is~ 7 tenths, and 
a remainder of 2. This remainder milst now be reduced to 
htmdredths by annexing another cipher, making 20 hun- 
dredths. Then, as many times as the denominator, 4, is con- 
tained in 20, so many hundredths also may be obtained. 4 
into 20 goes 5 times, and no remainder, f of a dollar, there- 
fore, reduced to decimals, is 7 tenths and 5 hundredths, thai 
is, '75 of a dollar. 

The operatic u may he presented in form as follows : — ' 

Denom. 4 ) 3'0 (*75 of a dollar, the Answer^ 
28 

"20 
20 



d by Google 



f T4. VULGAR BSACTIONS TO DECIMALS* 143 

8. Reduce ^ to a decimal fraction. 
The numerator must be reduced to hundredths^ hj annex? 
ing two ciphers, before the division can begin. 

66 ) 4<00 ( ^0606 +, the Answer. 
396 



400 As there can be no tentJis^ a cipher must 

396 l^e placed in the quotient, in tenth's place. 

4 

Note. ^ cannot be reduced exactly ; for, however long the 
division be continued, there will still be a remainder.* It is 
sufficiently exact for most purposes, if the decimal be ex- 
tended to three or four places. 

From the foregoing examples we may deduce the follow- 
ing general Rule : — To reduce a common to a decimal frcu> 

• Decimal figures, which continually repeat^ like *06, ia this exam- 
ple, are called JiepetendSy or Circulating Decimals. If only one figure 
repeats, as *3333 or *7777, &c., it is called a single repeterul. If two or 
more figures circulate alternately, as «06()606, *2342342:34, &c., it is 
called a compound repetend. If other figures arise before those which 
/circulate, as '743333, *143010101, &c., the decimal is called a mixed 
repetend, 

A single repetend is denoted by writing only tho circulating figure 
with a point over it : thus, '3, signifies that the 3 is to be continually 
fepeated, forming an infinite or never-ending series of 3's. 

A compound repetend is denoted by a point over tho^r^^ and last re- 
peatinfir figure : thus, *234 signifies that 234 is to be continually re- 
peated. 

It may not be amiss, here to show how the value of any repetend mny 
be fi>und, or, in other words, how it may be reduced to its equivalent 
vulgar fraction. 

If we attempt to reduce ^ to a decimaU we obtain a continual repe- 
tition of the figure X : thus, '11111, that is, the repetend '1. The value 
of the repetend *i, then, is ^ ; the value of *222, &c., the repetend <2, 
will evidently bo twice as much, that is, f-. In tho same manner, ^=9 
f , and *4 = I, and *5 = I", and so on to 6, which = I- = 1. 

Iv What is tho value of *8 ? Ans. f. 

2. What is tho value of <6 ? Ans. f = ?• What is the value of *df 
of«f? of -4.? of*5i» of 4? ofd? 

If fV I'® reduced to a decimal, it produces 'OlOJOl. or the repetend 6i. 
The repetend *62, being 2 times as much, must be^ -fs *nd '65 =« A» 
•nl «48, being 48 times as much, must be f f . and *74 «s= iti &c. 
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tionj — Amiex one pr more ctphers^ as may be necessary j to the 
WBBimratOTj and divide it by the denominator. If then there be 
a remainder y annex another cipher^ and dimde as before j and so 
continue to do so long as there shall continue to be a remainder ^ 
or until the fraction shall be reduced to any necessary degree 
of exactness. The quotient will be the decimal required, 
which must consist of as many decimal places as there are 
ciphers annexed to the numerator ; and, if there are not so 
many figures in the quotient, the deficiency must be sup^ 
plied by prefixing ciphers. 

EXAMPLES FOR PRACTICE. 

4. Reduce ^, ^y -^j and -j^^ to decimals. 

Am. *5 ; *25 ; '025 ; H)0797 +, 

#•5. Reduce fj, tt/W» ttVfj ^^ ftj^jW *<> decimals. 

■' Ans. '692 + ; '003; '0028 +; '000183 -f, 

6. Reduce fjf, g^V, ^d to decimals. 

7. Reduce f, ^, ^, ^, f, ^, 3^, ^ to decimals. 

8. Reduce ^, f , f , i, f , f , f, 5V) sV? t% *« decimals. 



If^Jr l>e reduced to a decimal, it produces *6oi; consequently, 
*002 = yf^, and '037 = ^^, and 425 = fff, &c. As this principle 
will apply to any number of places, we have this general Rul^ for re- 
ducing a circulating decimal to a vulgar fraction, — Make the given 
repetend the numerator, and the denominator will be as many 9s a^ 
there are repeating figures. 

3. What is the vulgar fraction equivalent to '704 ? Ans. i^* 

4. What is the value of '003 ? *6l4 ? '324 ? '01021 ? 

'2463? *602103? Ans. to last, -^ij?^* 

5. What is the value of '43 ? 

In this fraction, the repetend begins in the second place, or place of 
hundredths. The first figure, 4, is -^, and the repetend, 3, is ■§■ of -jV) 
that is, T^ ; these two parts must be added together. "A" 4- "A" = 48 
ats ^, Ans. Hence, to find the value of a mixed rc/iefend,— Find the 
value of the two parts, separately, and add them together. 

6. What is the valueof '153? T^+ F^TT = iM == ^> '^ns. 

7. What is the value of '0047 ? Ans. ^Mtt- 

8. What is the value of '138 ? *16 ? *4i23 ? 

It is plain, that circulates may be added, subtracted, multiplied, and 
divided, by first reducing them to their eqaivaleat mdgwr frmetmu. 
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REDUCTION OF DECIMAL FRACTIONS. 

IT 7ft. Fractions, we have seen, (IT 63,) like integers^ are 
reduced from low to higher denominations by division^ and 
from high to lower denominations by multiplication. 



To reduce a compound num- 
ber to a decimal of the highest 
denominaiion. 

1. Reduce 7 s. 6 d« to the 
decimal of a pound. 

6 d. reduced to the decimal 
of a shihmg, that is, divided 
by 12, is *5 s., which annexed 
to the 7 s. making 7^5 s., and 
divided by 20, is «376 £ . the 
Am. 

The process may be pre- 
sented in form of aru&, thus 
Divide the lowest denomina- 
tion given, annexing to it one 
or more ciphers, as may be 
necessary, by that number 
%vhich it takes of the same to 
make one of the next higher 
denomination, and annex the 
quotient, as a decimal to that 
higher denomination; Bo<^^n< 
tinue to do, until the whole 
shall be reduced to the deci- 
mal required. 

EXAMPLES FOR PRACTICE. 

8. Reduce I oz* 10 pwt to 
Uie fraction of a poun^i. 

OPERATION. 
20)10H) pwt 

* 12)1'5 oz. 

025 lb. Aiii. 
N 



To reduce the decimal of a 
higher denomination to integers 
of lower denominations. 

2. Reduce *375 £. to in- 
tegers of lower denominations. 

*375 £ . reduced to shillings, 
that is, multiplied by 20, is 
7'50 s. ; then the fractional 
part, *50 s., reduced to pence, 
that is, multiplied by 12,' is 
6 d. Ans. 7 s. 6 d. 

That is, — Multiply the given 
decimal by that number which 
it takes of the next lower de- 
nomination to make one of this 
higher, and from the right 
hand of the product point off 
as many figures for decimals 
as there are figures in the 
given decimal, and so con* 
dnue to do through all the de- 
nominations; the several num<^ 
hers at the left hand of the 
decimsd points will be tha 
value of the fraction in the 
proper denominations. 

EXAMPLES FOR PRACTICE. 

4. Reduce 425 lbs. Troy to 
integers of lower denomkia- 
tions. 

OPERATION. 

Ih. n26 

12 

02. 1»500 

20 

pwt lO'OOO. 



Ans. Ioz.lOpwt. 
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6. What is the value of 
^2325 of a toa? 



5. Reduce 4 cwt. 2f qw. to 
the decimal of a ton. 
Vote. 2f = 2'6. 
Reduce 38 gals. 3^52 qts. 
*o'f beer, to the decimal of a 
hhd. Li;^ 

f 9. Reduce 1. qr. 2 n. to tl^e y 10. What is lh« value of 
decimal of a yard. . ^ ?376 of a yard ? 



/a What is the value of <72 
hhd. of beer ? 



il2. What' is the value of 
*713ofaday? 

14. What is the value of 
<78125of aguinea? 

|16. What is the value of 
^16334821 of a ton? 



11. Reduce 17 h. 6 m. 43 
sec. to the decimal of a day. 
#13. Reduce 21 s. 10^ d. to 
tne decimal of a guinea. 

15. Reduce 3 cwt. qr. 7 
lbs. 8 oz. to the decimal of a 
ton. 

Let the pupil be required to reverse and prove the foUow-r 
iuir examples : 

>7. Reduce 4 rods to the decimal of an acre. 

18. What is the value of '7 of a lb. of silver ? 

19. Reduce 18 hours, 15 m. 50'4 sec. to the decimal of a 
day. 

20. What is the value of *67 of a league ? 

21. Reduce 10 s. 9^ d. to the fraction of a pound. 

IT W. There is a method of reducing ^shillings, pence 
and farthings to the decimal of a pound, by inspection^ more 
simple and concise than the foregoing. The reasoning in 
relation to it is as follows : 

•jV of 20 s. is 2 s. ; therefore every 2 s. is -j^, or 4 i8 . 
Every shilling is g^y = y^, or *05 £ . Pence are readily 
reduced to farthings. Every farthing is -^^ £ . Had it so 
happened, that 1000 farthings, instead of 960, had made a 
pound, then every farthing would have been -nfiTvy ^^ *001 ^ • 
Blit 960 increased by ^ part of itself is 1000 ; conse- 
quently, 24 farthings are exactly x§^, or *025 £.j and 48 
farthings are exactly yj^, or '050 £ . Wherefore, if the 
number of farthings, in the given pence ^nd farthings, be 
more than 12, ^ part will be, more than ^; therefore add 1 
to them : if ^ey be more thaii 36, ^ part will be more than 
1^ ; therefore add 2 to them : wen call them so many^ 
thousandths, and the result will be corBect within less than 
i ^T^nr of a pound* Thus, 17 s. 5f d. i^ reduced to t]^9 
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decimal of a pound as follows : 16 s. = '8 iS . and 1 s. = 
^5 £> • Then, 6 J d. = 23 farthings, which^ increased by 
1, (tlie number being more than 12, but not exceeding 36,) is 
<024 iB., and the whole is *874 iB. the Ans. 

Wherefore, to reduce shillings^ pence and farthings to the 
decimal of a potmd by inspection^ — Call every two shillings one 
tenth of a pound; every odd shilling^ Jive htmdredths; and the 
number of farthings^ in the given pence and farthings^ so many 
thousandths^ adding one^ if the number be more than twelve and 
not exceeding thirty-six, and twOj if the number be more than 
thirty-six* 

IT 79n Reasoning as above, the result, or the three first 
figttfies in any decimal of a pound, may readily be reduced 
back to shillings, pence and farthings^ by inspection. Double 
the first Jfigure, or tenths, for shillings, and, if the second 
figure, or hundredths, be five, or more than five, reckon ano- 
ther shilling ; then, atiter the five is deducted, call the figures 
in the second and t]..Ird place so many farthingo, abating 
one when they are above twelve, and two when above thir- 
ty-six, and the result will be the answer, sufficiently exact 
for all practical purposes. Thus, to find the value of ^876 £ . 
by inspection : — 

^8 tenths of a pound - * - =16 shillings. 

H)5 hundredths of a pound - - zz: 1 shilling. 

'026 thousandths, abating 1, =: 25 farthings = s. 6^d. 

'876 of a pound - - - - =17s. 6id. 

Ans. 
EXAMPLES FOR PRACTICE. 

1. Find, by inspection, the decimal expressions of ^ s. 7 d., 
and 12 s. Of d. Ans. '479 ig., and '603^2. 

/» 2. Find, by inspection, the value of '523iB., and '694^2. 
* Ans. 10 s. 6^ d., and 13 s. 10^ d. 

, '. 3. Reduce to decimals, by inspection, the following sums, 

^and find their amount, viz. : 15 s. 3 d. ; 8 s. 11^ d. ; 10 s. 
6^ d. ; 1 s. 8^ d. ; ^ d., and 2^ d. Amowit, £ 1'833. 

4. Find the value of '47 iS. w- 

• Note. When the decimal has but two figures, after taking 
out the shillings, the remainder, to be reduced to Ihousandths^ 
will require a cipher to be annexed to the right hand, or 
siq>posed to be so. Ms. 9 s. 4^ cL 
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5. Value the following decimals, by inspection, and find 
their amount, viz. : ^785 £ . ; '357 £ . ;' '916 JB . ; *74 JB . } 
*5ig.; '25je.; *09je.; and^OOSiS, 4itt. 3jB. 12». lid. 



suFPXiBiiasirr td bscxxjoaXi FRAorzoNSr 

QUESTIONS. 

1. What are decimal fractions ? 2. Whence is the term* 
derived ? 3. How do decimal differ from coibmon frac- 
tions? 4. How are decimal fractions written? 5. How 
can the proper denominator to a decimal fraction be known, 
if it be not expressed ? 6. Hew is the value of every figure 
determined? 7. What does the first figure on the right 

hand of the decimal point signify ? the second'figure ? 

~— third figure ? fourth figurcv? 8. How do ciphers^ 

placed at the right hand of decimals, affect their valued 

9. Placed at the left hand, how do they affect their value ? 

10. How are decimals read? 11. How are decimal frac- 
tions, having different denominators, reduced to a comnum 
denominator? 12. What is a mixed number? 13. How 
may any xchole number be reduced to decimal parts ? 14- 
How can any mixed number be read together, and the 
whole expressed in the form of a common fraction ? 15. 
What is observed respecting the denominations in federal 
money ? 16. What is the rule for addition and subtraction 
of decimals, particularly as respects placing the decimal 

point in the results ? multiplication ? division ? 

17. How is a common or vulgar fraction reduced to a deci- 
mal ? 18. What is the rule for reducing a compound num- 
ber to a decimal of the highest denomination contained in 
it ? 19. What is the rule for finding the value of any given 
decimal of a higher denomination in terms of a lower f 
20. What is the rule for reducing shillings, pence and far* 
things to the decimal of a pound, by mspectimi 1 21. What 

--^--rs^e reasoning in relation to this rule ? 22. How may the 
three first figures of any decimal of a pound be reduced to 
shillings, pence and farthings, by inspection? 
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EXERCISES. 

1. A merchant had several remnants of cloth, measurmg 
as follows, viz. : 



7f yds. 

6* 

1 1 

9* 

8i 

3j\r ..*.* 



How many yapds in the whole, and what would 
the whole come to at $ 3'67 per yard ? 



Note. Reduce the common fractions to deci- 
mals. Do the same wherever they occur in the 
examples which follow. 

Ans. 36*475 yards. $ 133*863 +, cost. 

^ 2. From a piece of cloth, containing 36f yds., a merchant 
soldj at one time, 7^ yds., and, at another time, 12| yds. ; 
how much of the cloth had he left ? Ans. 16'7 yds. 

\ 3. A farmer hought 7 yards of broadcloth for 8^ i2 ., a 
oarrel of flour for 2^ ^ ., a cask of lime for 1 1 iS ., and 7 lbs. 
of rice (oT r^ £,; he paid 1 ton of hay at 3^ £ ., 1 cow 
at 6} £ ., and the balance in pork at ^ i^ . per lb. ; how 
many were the pounds of pork ? 

Note, In reduci<ig the common fractions in this example, 
it will be sufficiently exact if the decimal be extended to 
three places. Atis. 108f lb. 

^ 4* At 12^ cents per lb., what will 37|. lbs. of butter cost? 

Ans. $4'718}. 
&. At $ 17*37 per ton for hay, what will llf tons cost? 

Ans. $201'92f. 

6. The above example reversed. At $ 201*92| for 11 ^ tons 

of hay, what is that per ton ? Ans, $ 17*37. 

\ 7. If *45 of a ton of hay cost $ 9, what is that per ton ? 

Consult M 65, Ans. $20. 

8. At *4 of a dollar a gallon, what will *25 of a gallon 
of molasses cost ? Ans. $*1. 

9. At $ 9 per cwt, what will 7 cwt. 3 qrs. 16 lbs. of sugar 
eost? 

Note, Reduce the 3 qrs. 16 lbs. to the decimal of a cwt, 
extending the decimal in this, and the examples which fol- 
low, to four places. Ans. 71*035-f-'. 

10. At $ 69*876 for 6 cwt. 1 qr. 14 lbs. of raisins, what it 
that per cwt ? Ajts, $ 13. - 

11. What will 2303 lbs. of hay come to at 7 mills per lb. ? 

Ans. $it>*10. 
' 12. What will 7654 lbs. of coffee come to. at 18 cent5v per 
lb.? Ans, ^rSV19 
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13. What will 12 gals. 3 qts. 1 pt of gin cost, at 28 cents 
per quart ? 

Note. Reduce the whole quantity to quarts and the deci- 
mal of a quart. Am. $ 14*42. 
^4. Bought 16 yds. 2 qrs. 3 na. of broadcloth for $ 100*126 ; 
what was that per yard ? Am, $ 6* 
15. At $1*92 per biishel, how much wheat may be 
bought for $ *72 ? Am, I peck 4 quarts^ 
(16. At $92'72 per ton, how much iron may be pur- 
cllased for $60*268? Ans. 13 cwt. 
17. Bought a load of hay for $9*17, paying at the rate 
of $ 16 per ton ; what was the weight of the hay ? 

Am. 11 cwt. 1 qr.23lbs. 

/18. At $302*4 per tun, what will 1 hhd. 15 gals. 3 qts- 

of wine cost? Am. $94*50. 

19. The above reversed. At $94*60 for 1 hhd. 16 gals. 
3 qts. of wine, what is that per tun ? Am. $ 302*4. 

Note. The following examples reciprocally prove each 
other, excepting when there are some fractional losses, as ex- 
plained above, and even then the results will be sufficiently 
exact for all practical purposes. If, however, greater exact- 
ness be required, the decimals must be extended to a greater 
number of places. 

20. At $ 1*80 for 3J qts. of 
wine, what is that per gal. ? 

22. If f of a ton of pot- 
ashes cost $60*45, what is 
that per ton ? 



21. At $2*215 per ^.^ 
what cost 3J qts. ? 

23. At $ 96*72 per ton for 
pof-ashes, what will f of a tonf 
cost ? 



24- If*Sofayard 
of cloUi cost $2, 
what is that per 
yard? 

27. If 14 cwt of 
pot-ashes cost 19iS . 
5 B., what is that 
per ton? 



25. If a yard of 
cloth cost $ 2*6, 
what will *8 of a 
yard cost? 

28. If a ton of 
pot-ashes cost 27i& . 
10 8., what will 14 
cwt cost? 



26. At $2*6. per 
yard, how much 
cloth may be pur- 
chased for $ 2 ? 

29. At 27 iS. 10 8. 
a ton for pot-ashes^ 
what quantity may 
be bought for 19 iS. 

6 8.? 



Nate. After the same manner let the pupil reverse and 
proye 'the foUowiag examples : 
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30. At $ 18^50 per ton, how much hay may be bonghl 
for $ 12*025 ? 

31. What will 3 qrs. 2 na. of broadcloth cost, at $6 pet 
yard ? 

^2. At $ 2240 for transportation of 65 cwt 46 miles, what 
IS that per ton ? 

• 33. Bought a silver cup, weighing 9 6z. 4 pwt. 16 grs. for 
3 iS . 2 s. 3 d. 3f q. ; what was that per ounce ? 

■' 34. Bought 9 chests of tea, each weighing 3 cwt 2 qrs. 21 
lbs. at 4 iS . 9 s. per cwt. ; what came they to ? 

35. If 5 acres 1 rood produce 26 quarters 2 bushels of 
wheat, how many acres will be required to produce 47 
quarters 4 bushels ? A quarter is 8 bushels. 

Noie, The above example will require two operational 
for which consult IT 65, ex. 1. 

// 36. A lady purchased a gold ring, giving at the rate of 
^20 per ounce; she paid for the ring $1*25; how much 
did it weigh ? 



RXSDUCTIOir OF CURRZOrCZISS. 

IT 78. Previous to the act of Congress in 1786 establish-' 
ing federal money, all calculations in money, throughout the 
XJnited States, were made in pounds, shillings, pence and 
farthings, the same as in England. But these denominational 
although the same in name^ were different in value in di^ 
ferent countries. 

Thus, 1 dollar is reckoned in 

£ngland, 4 s. 6 d., called Englishy or iterling monry. 

Canada and i| 
Nova Scotia, S 
The New Eng-' 

land States, 
Virginia, 
Kentucky, and 
Tennessee, 
New York, ) 
Ohio, and > 8 8., called New Ybrk eorreney. 



5 Si called Canada currency. 
> 6 8., called New England cunrencfj 



N. Carolinai 
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1 dollar is reckoned in 
New Jersey, 1 

DeUwir^d [78.6d,cdledP«»wy.'ra»i«cnrreacy 

Maryland, J 

S. Carolina and > . o ^ n j ^ 

Q . > 4 8. 8 d., called Georgia currency. 

1. Reduce 6£. 11 s. 6^d. to federal money. 

Note. To reduce pounds, shillings, pence and farthings, 
in either of the above-named currencies, to federal money, — 
First, reduce the shillings, pence and farthings (if any be 
contained in the given sum) to the decimal of a pound by tfH 
tpectiorij as already taught, IT 76. 

6£. lis. e^d. = £6W6. 

English money. — Now, supposing the above sum to be 
liSnglish money, — 1 iS . is 20 s. = 240 pence, in all the above 
currencies. 1 dollar, in English money, is reckoned 4 s. 6 d. 
z= 54 pence, that is, -^^ = ^ of 1 pound. Now, as many 
times as :^, the fraction which 1 dollar is of 1 pound, Eng-> 
lish money, is contained in iS 6^576, so many dollars, it is 
evident, there must be ; that is, — To reduce English to federal 
money, — Divide the given sum by ^, the quotient will be 
fedeni money. 

£ 6*676 English money. ^ote. ft will be 

40 recollected, to di- 

tide by a fraction, 

9) 263*040 we raultii^y by the 

^i^i federal mo.ey, Ansu>er. l^Tide tf p'«,duc' 

hy ihe numerator. 

Canada currency. — Supposing the above sum to be Canar 
da currency, — 1 dollar, in this currency, is 5 s. == 60 pence^ 
that is, ^^ zz: ^ of 1 pound. Therefore, — To reduce Caiuh 
da currency to federal money, — ^Divide the given sum by ^, and 
the quotient will be federal money j or, which is the same 
thing, — Multiply the given sum by 4. 

iS 6*676 Canada currency. 
4 



$27*304 federal money, Aimoer. 
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NsW England currency. — 1 dollar, in this currency, ii 
6 8. = 72 pence, that is, -^ = t^, or *3 of a pound. There- 
fore, — To reduce New England currency to federal money ^ — ^Di- 
vide the given sum hy *3. 

*3) £ . 6'576 New England currency. 

$21*92 federal money, Answer, 
New York currency. — 1 dollar, in this currency, is 8 s. = 
96 pence, that is, ^J\y = -^^ or '4 of a pound. Therefore, 
--^To reduce New York currency to federal money ^ — ^Divide the 
given sum hy '4. 

'4) £ . 6'576 New York currency. 

$ 16*44 federal money, Answer, 
Pennsylvania currency. — 1 dollar, in this currency, is 7s. 
6 d. = 90 pence, that is, ^^ = f of a pound. Therefore, — 
To reduce Pennsylvania currency to federal money y — Divide by 
{, that is, multiply the given sum by 8, and divide the pro* 
duct by 3. 

^.6*576 Pennsylvania currency. 
8 



3)52*608 



$ 17*536 federal money. Answer. 
Georgla. cuiCrency. — 1 dollar, Georgia currency, is 4 s« 
8 d. = 56 pence, that is, ^^ =z= ^ of a pound. Therefore, — 
To reduce Georgia currency to federal money, — ^Divide by ^ 
that is, multiply the given sum by 30, and divide the pro- 
duct by 7. 

£. 6*576 Georgia currency. 
30 



7)197*280 



$ 28*182f federal money, Answer, 

From the foreg;oing examples, we derive the following 
general Rule : — To reduce English money, and the currencies 
of Canada and the several States, to federal money, — ^First, re- 
duce the shillings, &c., if any in the given sum, to the deci- 
msd of a pound ; this being done, divide the given sum by 
•Qch fractional part as 1 dollar, in the given currency, iff 
a fractional part of 1 pound. 
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HXAKIPUBS FOB VBACTICE. 

2. Redtice 125iS ., in each of the before named currencieBi^ 
to federal money. 

' 125iS . English money, is $ 555^555^ 

125 JS. Canada currency, ... $500. 

125^2. New England currency, ... $416*666 J. 

125iB. New York $312*50. 



Answers. < 



125 je. Pennsylvania $333*333^ 

^125ie. Georgia $535'7I4f. 

3. Reduce 1 s. 6 d., in the several currencies, to federal 
money. 

Answers. 1 s. 6 d. = W5£ . English money, is $ ^333^ ^ 
Canada currency, it is $*30; New England currency, it ii 
$*25; New York currency, it is $*187J; Pennsylvania 
currency, it is $ *20 ; Georgia currency, it is $ *321f . 

4. Reduce 75^. 15 s.,in the several currencies, to federat 
money. 

5. Reduce 18 iS . s. 8^ d., in the several currencies, t» 
federal money. 

6. Reduce 4^ d., in the several currencies, to federal 
money. 

7. Reduce 36JS. 3 8. 7^ d., in the several currencies, to 
federal money. 

IT 70. To reduce federal money to any of the hefbre named 
cwrrenciesy reverse the process in the foregoing opeFal30B8;> 
that is, — Multiply the given sum in federal money by such 
fractional pait as 1 dollar, in that currency to which yem 
would reduce it, is of 1 pound. The product will be dm 
answer in pounds and decimals of a pound, which must be 
reduced to shillings, pence and farthings, by inspection^ a» 
already taughty IT 77. 

EXAMPLES FOR PRACTICE. 

1. Reduce $118^25 to the several before named cur- 
rencies. £. 5. d. 
'English money, is 26 12 IJw 
Canada currency, ...29 11 3. 
Answer. J N. England currency, ... 35 9 6. 

$118^5, changed to 1 N. York 47 6 0. 

Pennsylvania 44 6 lOJ* 

Georgia 27 11 OJw 
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2. Change $ 250 to the several currencies. 
3« Change 56 cents to the several currencies. 
4. Change $ 4542^ to the several currencies. 



IT 80. It may sometimes he required to reduce one cur- 
rency to the par, or equality of another currency. 

1. Reduce 35 JS. 6 s. 8 d., English money, to N. England 
currency. 

{|i 1 is 4 s. 6 d. rr 54 d. English tnoney, $1 is 6 s. =: 
72 d. N. England currency ; that is, the value of any number 
of pounds, shillings, pence, &c., English money, is H== t 
of the same in N. England currency ; consequenUy, — To re* 
duee English money to N. England currency^ — Multiply by ^ 
or, which is the same, increase it by ^ part of itself. Thus, 

£. 5. d. q. 
3 ) 35 e 8% English money, is 
11 15 6 2 

47 2 2 2 New England currency, Answer. 

Hence we have this general Rule for finding a muUip^ 
to reduce any currency to the par of another : — 

Make $ 1 in pence^ of the currency to be reduced^ the de^ 
womnaior of a fraction, over which write $ 1 in pence^ of 
the currency to which it is to be reduced, for a numerator. 
This fraction may then be reduced to its lowest terms be- 
fore multiplying. 

On the same principles, let the pupil form for himsilf miib»- 
niters^ by which 

To reduce English money to Canada, N. York, Pennsylvft^ 
nia, and Georgia currencies. 

.Ji Canada currency to English, N. England, N. 

York, Pennsylvania, and Georgia currencies. 
N. England currency to Canada, N. York, Penn- 
sylvania, and Geor^ currencies. 

N, York currency to English, Canada, N. Eng^ 

JAud, Pennsylvania, and Georgia currenciea. 

Pennsylvania eurrency to English, Canada, N. 

England, N. York, and Georgia currencieau 
Greoigia currency to English, Canada, N. Eng** 
land, N. York, and Pennsylvania currencies. 
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Ra(es at which the following foreign coins are estimated at the 
Custom Houses of the Ututed States, 

Livrc of France, ,--------- $ 48J. 

Franc do. $ *18|, 

Silver Rouble of Russia, -------- ^ *75. 

Florin or Guilder of the United Netheriands, - $ <40. 

Mark Banco of Hamburg, ------- ^ <33^ 

Real of Plate of Spain, $ '10. 

RealofVellonof do. $ «06. 

Milrea of Portugal, $1*24. 

Tale of China, $1*48. 

Pagoda of India, $1*84. 

Rupee of Bengal, ---------- $ '50. 

2. Reduce 8764 livres to federal money. 

3. Reduce 10,000 francs to federal money, 

4. Reduce 250,000 florins to federal money. 

5. In $ 1000, how many francs ? 



IT 81. lE^rest is an allowance made by a debtor to a 
creditor for the use of mouey. It is computed at a certain 
number of dollars for the use of each hundred dollars, or so 
many pounds for each hundred pounds, &c. one year, and 
in the same proportion for a greater or less sum, pi for a 
longer or shorter time. 

The number of dollars so paid for the U5e of a hundred 
dollars, one year, is called the rcUe per cent, or per centtm ; 
the words per cent, or per centum signifying by the hundred. 

The highest rate allowed by law in the New England 
States, is 6 per ce/^I,* that is, 6 dollars for a 100 dollars, 6 
cents for a 100 cents, 6 pounds for a 100, &c. ; in other 
words, j^TT ^f ^he sum lent or due is paid for the use of it one 
year. This is called legal interest^ and will here be under- 
stood when no other rate is mentioned. 

. - - - 

• In the State of New York, 7 per cent ia the le^ interest) In Eiifflaiid tht 
^K«< imereti IS 5 per ceal. ^ 
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Let us suppose the sum lent, or doe, to be $ 1. The 
100th part of $ 1, or ^hF o^ ^ dollar, is 1 cent, and y^ of a 
dollar, the legal interest, is 6 cents, which, written as a de- 
cunal fraction, is expressed thus, -«--.- H)6. 
- So of any other rate per cent 

1 per cent, expressed as a common fraction, is 
y^5 decimally, ----•01. 

^ per cent is a half of 1 per cent, that is, - - *006. 

f per cent, is a fourth of 1 per cent, that is, - - H)025. 

i per cent is 3 tioaes i per cent, that is, - - - *0076. 

Note0<^ The rate per cent is a decimal carried to two 
plactSj that is, to hundredths ; all decimal expressions lower 
than hundredths are parts of 1 per cent» | per cent, for in- 
stance, is '625 of 1 per cent, that is, *00625- 



Write 2^ per cent as a decimal fraction. 

2 per cent is '02, and j- per cent is '005. Ans, '025. 

Write 4 per cent as a decimal fraction. 4J per 

cent 4f per cent 5 per cent — — 7^ per 

cent — - 8 per cent 8J per cent — — 9 per 

cent — 9^ per cent 10 per cent. (10 per cent 

is iV^; decimally, '10.) 10^ per cent — 11 per 

cent 12j. per cent ■ 15 per cent 

1. If the interest on $ 1, for 1 year, be 6 cents, what will 
be the interest on '$ 17 for the same time ? 

It will be 17 times 6 cents, or 6 times 17, which is the 
same thing : — 

*17 
<06 

1'02 Answer; that is, 1 dollar and 2 cents. 

To find the interest on any sum for 1 year, it is evident 
we need only to multiply it by the rate per cent, written as a 
deemed fraction* The product, observing to pla^e the point 
as directed in multiplication of decimal fractions, will be the 
interest required. 

Notfit^ Principal is the money ^ue, for which interest is 
paid. Amount is the principal and interest added together. 
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2. What will be the interest of $ 32*15, I year, at 4^ per 
cent ? . , . 

$Z2'15 principal. Ti^^re being five de- 

^'Q^5 rate per cent. cimal places in the mwi- 

25075 tipUcand and multiplier, 

12860 ^^^ figures must be 

jpointed off for decimals 



Atis. $ 1 '44675 from tlie product, whicl^ 

gives the answer, — 1 
dollar, 44 cents, 6 mills, and ^^^ of a mill. Parts of a mill are 
not generally regarded ; hence, $ 1*446 is sufficiently exact 
for the answer. j^ 

3. What will be the interest of^$ 11^04 for 1 year, at 3 

per cent. ? at 5^ per cent. ? at 6 per cent. ? 

at H per cent. ? at 8^ per cent. ? at 9| per cent ? 

at 10 per cent. ? at 10^ per cent. ? at H 

percent.? at 11 J per cent? at 12 per cent f 

at 12J per cent ? 

f 4. A tax on a certain town is $ 1627*18, on which the 
collector is to receive 2J per cent for collecting ; what will 
he receive for collecting the whole tax at that rate ? 

A71S. $40*679, 

^^ote. In the same way are calculated commission, in* 
surance, buying and selling stocks, loss and gain, or any 
diing else rated at so much per cent, icithout respect to time. 

1 6. What must a maa, paying $ 0*37^ on a dollar, pay on 
a debt of $ 132*25 ? Am. $ 49*593. 

* 6. A merchant, haying purchased goods to the amount ot 
$ 580, sold them so as to gain 12^ per cent, that is, 12 J 
cents on each 100 cents, and in the same proportion for a 
greater or less sum ; what was his whole gain, and what was 
the whole amount for which he sold the goods ? 

Ans. His whole gain was $ 72*50 ; whole amount 
,$652*50. 

1 7. A merchant bought a quantity of goods for $ 763*37f ^ 
how much must he sell them for to gain 15 per cent ? 

Ans. $ 877*881. 



H 8a. Commission is an allowance of so much pep cent 
to^ja person called a correspondefUj.factorj or broker^ for a^ 
■ifidng merchants and others inpurchadng and selling goodSi 
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^8. My correspondent sends me wor^ ^Ict ifte\has pur- 
ehased goods to the value of $ 1286, on my iiecbiDit; what 
will his C0C3 mission come to at 2 J per cent ? Ana. $ 3245. 
^9. What must I allow my correspondent for selling goods 
to the amount of $ 2317^46, at a commission of 3^ per cent ? 

Ans. $75*317. 



Insurance is an exemption from hazard, obtained by the 
payment of a -certain sum, which is generally so much per 
cent, on the estimated value of the property insured. 

Premium is the sum paid by the insured for the insurance. 
Policy is the name given to the instrument or writing, 
by which the contract of indemnity is effected between the 
insurer and insured. 

10. What will be.tha premium for insuring a ship and 

^ .. cargo from Boston to Amsterdam, valued at $37800, at 4 J 

V. percent? "r* Ans. $1701. 

/ll. What will be the annual premium for insurance on a 

house against loss from fire, valued at $ 3500, at f per cent. ? 

By removing the separatrix 2 figures towards the left, it is 

J evident, the sum itself may be made to express the premium 

at 1 per cent, of which Uie given rate parts may be taken ; 

thus, 1 per cent, on $ 3500 is $ 35*00, and f of $ 35*00 is 

$ 26*25, Answer. 

1 12. What will be the premium for insurance on a ship and 

cargo valued at $25156*86, at ^ per cent ? at J per 

cent ? ''at f per cent. ? at f per cent ? at f 

per cent ? Ans, At f per cent the premium is $ 157*23. 



Stock is a general name for the capital of any trading 
company or corporation, or of a fund established by govern- 
ment 

The value of stock is variable. When 100 dollars of 
stock sells for 100 dollars in money^ the stockb said to be at 
jpar, which is a Lat^ word signifying eqmt ; when for morej 
it is said to be abo^ par ; when for less^ it is said to be 6e- 
btt^par. 

f 13. What is the value of $7664 of stock, at 112 J per 
ecnt ? that is, when 1 doUar of stod^j^^fejbt^ol^*^ 12^ 
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cents in numey^ which is 12j^ per cent above f^fyor 12^per 

cent advmcey as it is sometimes called. Afi^ A8$0&*60. 

A4, What is the value of $ 3700 of bank stoclc, tir95i 

per cent, that is, 4^ per cent below par ? Am, $ 3539^0. 

16. What is the value of $ 120 of stock, at 92^^ per cent ? 

at 86^ per cent ? at 67f per cent ? at 104^ 

per cent ? at 108^^ per cent ? at 116 per cent ? 

— ^ at 37^ per cent advance ? 



/ Loss ANi> Gain. 16. Bought a hogshead of molasses for 

$ 60 ; for how much must I sell it to gain 20 per cent ? 

Ans, $ 72, 

fit. Bought broadcloth at $2^60 per yard ; but, it being 
damaged, I am willing to sell it so as to lose 12 per cent } 
how much will it be per yard ? Am, $ 2*20. 

/ 18. Bought calico at 20 cents per yard; how must I sell it 

to gain 5 per cent ? ^ 10 per cent ? 16 per cent ? 

to lose 20 per cent ? Ans. to the lasty 16 cents per yard. 

IT 83. We have seen how interest is cast on any sum of 
money, when the time is one year; but it is frequently ne- 
cessary to cast interest for months and days. 

Now, the interest on $ 1 for I year, at 6 per cent., being 
*06, is 

*01 cent for 2 months, 
*005 mills (or ^ a cent) for 1 month of 30 days, (for so we 

reckon a month in casting interest,) and 
*Q01 mill for every 6 days ; 6 being contained 6 times in 30. 

Hence, it is very easy to find by inspection^ that is, to cast 
in the mind, the interest on 1 dollar, at 6 per cent for any 
given time. The centSy it is evident, will be equal to Act//* the 
greatest even number of the months ; the mUls will be 6 for 
the odd month, if there be one, and 1 for every time 6 is 
contained in the given number of the days. 

Suppose the interest of $ 1, at 6 per cent, be required for 
9 months, and 18 days. The greatest even number of the 
months is 8 half of which will be the cents', *04 ; the mills, 
reckoning 5 for the odd month, and 3 ffli|f;*the 18 (3 times 6 
= 18^ days, will be '008, which, united with the cents^ 
(*^48,) give 4 cents 8 mills for the interest of $ 1 for 9 
months and 18 days. 
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^ 1. What will be the interest on $ 1 for 5 months 6 days ? 

— — 6 months 12 days ? 7 months ? 8 months 

24 days ? 9 months 12 days ? 10 months ? — :- 

11 months 6 days? 12 months 18 days? 15 

months 6 days ? * 16 months ? ""^ 



Odd days./ 2. What is the interest of $ 1 for 13 months 

16 days ? 

The cents will be 6, and the mills 5, for the odd month, 
and 2 for 2 times 6 = 12 days, and there is a remainder of 
4 days, the interest for which will b^ such part of 1 mill as 4 
days is part of 6 days, that is, f = § of a mill. Ans. *067§. 

{3. What will be the interest of $ 1 for 1 month 8 days? 

2 months 7 days ? 3 months 15 days ? 4 

months 22 days ? 5 months 11 days ? 6 months 

17 days ? 7 months 3 days ? 8 months 11 days? 

9 months 2 days ? 10 months 15 days ? 

(11 months 4 days ? -- — f 12 mouths 3 days ? , ■ 

Note, If there is no odd month, and the number of days be 
less th€ai6^ so thai there are no mills, it is evident, a cipher must 
be put in the place of mills ; thus, in tlie last example, — 12 
months 3 days, — ^the cents will be '06, the mills 0, the 3 
days i a mill. Ans. '060^. 

4. What will be the interest of $ 1 for 2 months 1 da^ ? 

4 months 2 days ? 6 months 3 days ? ■ 8 

months 4 days ? 10 months 6 days ? ^ for 3 days ? 

for 1 day? for 2 days? for 4 days? 

for 5 days ? 

6. Wliat is the interest of $ 56*13 for 8 months 5 days ? 
The interest of $ 1, for the given time, is *040f ; therefore, 

j-) and^)$5643 principal. 

'040| interest of $ 1 for the given time. 

224520 interest for 8 months. 
- \ 2806 interest for 3 days. 

1871 interest for 2 days. ' 



2'29197, Ans. $2*291. 

6 days = 3 days + 2 days. As the multiplicand is taken 
Mee for every 6 days, for 3 days take i, for 2 d^ys take |, 
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of the multiplicand. ^ -f- ^ = |. So also, if the odd day§ 
be 4 = 2 days -(- 2 days, take ^ of the midtiplieand twke; 
for 1 day, take ^. 

iVb/6. If the sum on which interest is to be cast be le$» 
than $ 10, the interest, for any number of days less than 6, 
will be less than 1 cent ; consequently, in business^ if the sum 
be less than $ 10, such days need not be regarded. 

From the illustrations now given, it is evident, — To find ike 
interest of any sum in federal moneys at 6 per cent,j it is only 
necessary to multiply the principal by the interest of $ 1 for 
the given time, found as above directed, and written as a 
decimal fraction^ rememT)ering to point off as many places 
for decimals in the product as there are decimal places in 
both the factors counted together. 

EXABIPLES FOR PRACTICE* 

6. What is the interest of $ 8749 for 1 year 3 months ? 

Am. $6*639. 
• 7. Interest of $ 116,08 for 11 mo. 19 days? $6*761. 

8 of $ 200 for 8 mo. 4 days ? $ 8432. 

f 9 of $ 0*85 for 19 mo. ? $ *08. 

10 of $ 8*50 for 1 year 9 mo. 12 days ? $ *909. 

/ il of $675 for 1 mo. 21 days ? $6*737. 

^ i2. • of $8673 for 10 days? $ 14*456. 

13. of $0*73 for 10 mo.? $*036. 

14..:;:: of $ 96 for 3 days ? ) Note, The inte- 

1 16 of $ 73*50 for 2 days ? ( rest of $ 1 for 6 days 

16 of $180*75 for 5 days? r being 1 mill, the dol- 

17 of $ 15000 for 1 day ? ) lars themsdves ex- 
press the interest in mUls for six daySy of which we may take 
parts. 

Thus, 6 ) 15000 mills, 

2*600, that is, $2*50, Ans, to the la«t. 

When the interest is required for a large number of years, 
it will be more convenient to find the interest for one year, 
and multiply it by the number of years; after which find 
the interest £ir the months and days, if any, as usual. 

18. What is the interest of $ 1000 for 120 years ? 

Ans. $7200 

19. What is the interest of $620*04 for 30 years and 
« months? ^ Ai». $961<67B^ 
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20. What is the interest on $400 for 10 years 3 months 
and 6 days ? Ans. $ 246^40. 

21. What is the iuiterest of $220 for 6 years? for 

12 years ? 50 years ? Aits, to lasiy $ 660. 

# 22. What is the amount of $ 86, at interest 7 years ? 

Ans, $122*12. 

23. What is the interest of 36 £. 9 s. 6^ d. for 1 year ? 

Reduce tlic shillings, pence, &c. to the decimal of a pound, 
hy inspection, (IT 76;) then proceed in all respects as in 
f^leral money. Having found the interest, reverse the ope-^ 
ration, and reduce the &ree first decimals to shillings, &c., 
by inspection. (IT 77.) Ans. 2 je . 3 s. 9 d. 

I 24. Interest of 36 iS . 10 s. for 18*tao. 20 days ? Ans. 3 £ . 
8 s. 1^ d. Interest of 95 £ . for 9 mo. ? Ayis. 4 £ . 5 s. 6 d. 

25. What is the amount of 18 iB. 12 s. at interest 10 
months 3 days ? Ans. 19 iS . 10 s. 9j d. 

I 26. What is the amount of 100 iE . for 8 years ? 

Ans. 148 i^^ 

27. What is the amount of 400 i8 . 10 s. for 18 months ? 

Ans. 4Ze£. 10 s. 10 d. 3 q* 

28. What is the amount of 640 £.8 8. at interest for 1 
year ? for 2 years 6 months ? — — for 10 years ? 

Ans. to last, 1024 £* 12 s. 9^ d. 

IT 84. 1. What is the interest of 36 dollars for 8 months, 
at 4^ per cent. ? 

Note. When the rate is any other than six percent,^ first 
find the interest at 6 per cent., then divide the interest so 
found by such part as the interest, at the rate required, ex- 
ceeds or falls short of the interest at 6 per cent, and the 
quotient added to, or subtracted from the interest at 6 per 
cent., as the case may be, will give the interest at the rate 
required. 

$36 
*04 4^ per cent, is f of 6 per cent. ; therefore, 

• 7777 from the interest at 6 per cent, subtract ^ ; 

<36 ^^® remainder will be die interest at 4 j- per 

cent. 

; 1*08 iln*. 

% Interest of $ 64*81 for 18 mo., at 6 per ct. ? Ans. $ 4*1 1. 

3. of $ 500 for 9 mo. 9 days, at 8 per ct. ? $ 31*00 

4 of $62*12 fori mo. 20 days, at 4 per ct.? $*345 
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5« Interest of $ 85 for 10 mo. 15 days, at 12 j^ percent ? 

Ans. $9*296, 
I 6. What is the amount of $ 53 at 10 per ct. for 7 mo. ? 

Am. $56<091 

Tlie timcy rate per cent, and amount giveny to find the prmcipid, 

J^ 85. 1. What sum of money, p\^t at interest at 6 per 
font, will amount to $61*02, in 1 yeai 4 months? 

Tl^e amount of $ 1, at the given rate and time, is $ 1*08 ; 
hence, $61*02 -^ $1*08 = 56*50, the principal required; 
that is, — Find the amount of $1 at the given rate and time^ by 
which' divide the given amount; the quotient will he the princk^ 
pal required* Ahs, $ 56*50. 

2. What principal, at 8 per cent., in 1 year 6 months, will 
amount to $86*12? ^ Ans. $76. 

:r 3. Wliat principal, at 6 per cent, in 11 months 9 vlays, 
-Wl amount to $ 99*311 ? .^ 

Note. The interest of $ 1, for the given time, is *056^ ;^ 
but, in these cases, when there are odd days, instead of • 
writing the parts of a mill as a common fraction, it will be 
more convenient to write them as a decimal, thus, *0565 ; 
that is, extend the decimal to four places. Ans. $ 94. 

4. A factor receives $ 988 to lay out after deducting his 
commission of 4 per cent. ; how much will remain to be 
laid out ? 

It is evident, he ought not to receive commission on his 
eum money. This question, therefore, in principle, does not 
differ from the preceding. "^^^ 

Note. In questions like this, where no respect is had to ; 
Ume, (IF 81, ex. 4, note,) add the rate to $ 1. Ans. $ 950. 
* 5. A factor receives $ 1008 to lay out after deducting 
his commission of 5 per cent. ; what does his commissioa 
amount t(^? ;' ■ ( ., I ' '. Ans. $48. 



Discount. 6.. St^pose I owe 'a man 397*50, to be paid 
in 1 year, without interest, and I wish to* pay him now ; how 
much ought I to pay him when the usual rate is 6 per cent ? 

I ought to pay him such a sum as, put at interest, would, 
in 1 year, amount to $ 397*50. The question, therefore, 
does not differ from the preceding. Ans. $ 876. 

Note. An allowance made for the payment of any sum 
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of money before it becomes due, as in the last example, i$ 
called IHscotmt. 

The sum which, put at interest, would, in the time and 
at the rate per cent, for which discount is to be made, amount 
to .the given sum, or debt, is called the present worth, "J '■' 

f ^ 7. What is the present worth Q£/jl^d4^ payable in 1 year 
i/l. 7 months and 6 days, discounting afc^the rate of 7 per cent r 

Ans. $ 750. 

vl/ 8. What is the discount on $321^63, due 4 years hence, 

^ discounting at the rate of 6 per cent ? Ans. $ 62'26. 

' 9. How much ready money must be paid for a note of 

$ 18, due 15 months hence, discounting at the rate of 6 per 

cent? Ans, $16^744. 

10. Sold goods for $ 650, payable one half in 4 months, 
and the other half in 8 months ; what must be discou^ed 
for present payment? Ajis. $ X^^yT^ 

11. What is the present worth of $ 56*20, payable in 1 

year 8 months, discounting at 6 per cent. ? at 4J per 

cent ? at 5 per cent ? at 7 per cent. ? at 

7^ per cent ? — '- — at 9 per cent ? 

AnA» to the last, $48*869. 



T%e time J rate per ceiU.y and interest hemg giveuy to fmd th4 
principal, 
IT 86. 1. What sum of money, put at interest IB months, 
will gain $ 10*50, at 6 per cent. ? 

$1, at the given rate and time, wUl gain *08; hence, 
$10*50-5- $*08=: $131*25, the principal required; that 
i«, — Find the interest of $1^ at the given rate and titnCj by 
which divide the given gain, or interest ; the quotient unll be the 
principcd required, Ans, $ 131*25. 

V 2. A man paid $ 4*52 interest, at the rate of 6 per cent 
- |tt the end of 1 year 4 months ; what was the principal ? 

/ '' > Ans, $56*50. 

3. A man received, for interest on a certain note, at the 

end of 1 year, $ 20 ; what was the principal, allowing the 

rate to have been 6 per cent ? An9. $ 333*383^. 
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The principal^ interest^ and time being giveuy to find the rate 
per cent. 
IT 87- 1. If I pay $3'78 interest, for the use of $36 
for 1 year and 6 months, what is that per cent. ? 

The interest on $ 36, dXoneper cent, the given time, is $ *54 ; 
hence, $ 3'78 -=- $ '54 = '07, the rate required ; that is, — 
Pind the interest on the given »um, at 1 percent, for the givett 
timCy by which divide th6 given interest ; the quotient wUl be 
tite rate at which interest was paid. Ans. 7 per cent. 

^'2. If I pay $ 2'34 for the use of $ 468, 1 month, what is 
IjKe rate per cent ? Ans. 6 per cent 

/ 3. At $46*80 for the use of $520, 2 years, what is that 
j)er cent. ? Ad!s. 4^ per cent 



The prices at which goods are bougJU and sold being given^ to 
find the rate per cent, of gain or loss. 

tr 88. i. If I purchase wheat at $ I'lO per bushel, and 
sell it at $ 1'37^ per bushel, w|jat do I gain per cent ? 

This question does not differ essentially from those in the 
foregoing paragraph. Subtracting the cost from the price 
at sale, it is evident I gain 27^ cents on a bushel, that is> 
^ of the first cost '^ = '25 per cent., the Aiiswer. That is, 
— Make a common fraction ^ writing the gain or loss for tJie mmcra" 
tor^ and tJie price at which the article was bought for the de^ 
nominator ; then reduce it to a decimal. 

2. A merchant purchases goods to the amount of $ 550 ; 
wbat per cent profit must he make to gain $ 66 ? 

Am. 12 per cent 

' 3. What per cent, profit must he make on the same 

purchase to gain $ 38'50 ? to gain $ 24'75 ? to 

gain $2'75? 

Note. The last gain g:ives for a quotient '005, which is ^ 
per cent The rate per cent, it must be recollected, (IT 81, 
note,) is a decimal carried to two places, or hundredths; all 
decimal expressions loioer than hundredths are parts of 1 
per cent 

\4. Bought a hogshead of rum, containing 114 gallons, at 
96 cents per gallon, and sold it again at $ 1'0032 per gal- 
lon ; what was the whole gain, and v/hat >vas the gain per 
«cat-? ( $4*924, whole gain. 

* ( 4J gam per cent 



^ 88, 89, INTEREST- 167 

5. A merchant bought a quantity of tea for $ 365, which, 
proving to have been damaged, he sold for $33245; what 
did he lose per cent. ? Am. 9 per cent 

6. If I buy cloth at $ 2 per yard, and sell it for $ 2^50 
per yard, what should I gain in laying out $ 100 ? 

Ans. $25, 
I 7« Bought indigo at $ 1^20 per lb., and sold the same at 
90 cents per lb. ; what was lost per cent. ? Ans. 25 per cent. 
i 8. Bought 30 hogsheads of molasses, at $ 600 ; paid in 
duties $20'66; for freight, $40*78; for porterage, $6'05, 
and for insurance, $ 30*84 ; if I sell them at $ 26 per hogs- 
head, how much shall I gain per cent ? il7». 11^95 per cent 



The prvncipdly rate per cent.^ and interest being given^ to find 
^ tJie time. 

IT 89. 1. The interest on a note of $ 36, at 7 per cent, 

as $ 3*78 ; what was the time ? 

The interest on $ 36, 1 year, at 7 per cent, is $ 2*52 ; 
hence, $ 3*78 -h $ 2*52= 1*5 years, the time required ; that 
is, — Find the interest for I year on the principal given, at the 
given rate, by which divide the given interest ; the quotient tmU 
be the time required, in years and decimal parts of a year ; the 
letter may Aen be reduced to months and days. 

Ans. 1 year 6 months. 

2. If $31*71 interest be paid on a note of $226*50, 
what was the time, the rate being 6 per cent ? 

Ans. 2*33^ = 2 years 4 months. 

3. On a note of $ 600, paid interest $ 20, at 8 per cent ; 
what was the time ? 

Ans. *416 -|- = 5 months so nearly as to be called 6, t^d 
would be exactly 6 but for the fraction lost 

i4r The interest on a note of $ 217*25, at 4 per cent, was 
28*242; what was the time ? Ans. 3 years 3 months. 

' Note. When the rate is 6 per cent., we may divide the 
interest by ^ the principal, removing the separatrix tv)o 
places to the left, and the quotient will be ihe answer in 



U 
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To find the interest due on notes^ S^c* when partial paynwnlM 
have been made, 

IT 90. In Massachusetts the law provides, that payments 
shall be applied to keep down the interest, and that neither 
interest nor payment shall ever draw interest. Hence, if the 
payment at any time exceed the interest computed to the 
$ame time, that excess is taken from the principal ; but if 
the payment be less than the interest, the principal remains 
unaltered. Wherefore, we have this Rule : — Compute the 
interest to the first time when a payment was made, which, 
either alone, or together with the preceding payments, if 
any, exceeds the interest then due ; add that interest to the 
principal, and from the sum subtract the payment, or the 
9um of the payments, made within the time for which the 
interest was computed, aod the remainder will be a new 
principal, with which proceed as with the first. 

1. For value received^ I promise to pay James Con ant, or 
order J one hundred sixteen dollars sixty-six cents and six miUs^ 
ivith interest. May 1, 1822. 

$116,666. Samuel Rood. 



/ On this note were the following endorsements : 

Dec. 25, 1822, received $ 16*666 

Jttly 10, 1823, $ 1*666 

Sept. 1, 1824, $ 5*000 

June 14^, 1825, $33*333 

April 15, 1826, r $62*000^ 

What was due August 3, 1827 ? Ans. $ 23*775 



Note, In finding the 
times for computing the 
interest, consult IT 40. 



The first principal on interest from May 1, 1822, $ 116*666 
Interest to Dec. 25, 1822, time of the first pay- 
ment, (7 months 24 days,) - - - 4*549 

Amount, $121*215 
Payment, Dec. 25, exceeding interest then due, 16^666 

Remainder for a new principal, - - - 104*549 
Interest from Dec. 25, 1822, to June 14, 1B25, 

(29 months 19 days,) - - , . 15*490 

Amount carried, forward, $ 120*039 
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Amount brought fiini«rcly $120'039 

iNiymeiit, July 10, 1823, le^s thau interest 

tkendue, -. - - - $ 1<666 

Paymenti Sept 1, 1824, less than i&terest 

then due, ... - 5^000 

payment, June 14, 1825, exceeding in- 
terest then due, . * • 83<3^ 



Remainder for a new principal, (Jfitie 14, 1825,) 80^040 
Interest from June 14, 1825, to April 15, 1826, 

(10 months 1 day,) . * . • 4^15 

Amount, $ &4^055 
Payment, April 15, 1825, exceeding Interent tlien 
due, 62^000 

Remainder for a new principal, (April 15« 1826,) $ 22^055 
Interest due Aug. 3, 1827, from April 15, 1826, 
(15 months 18 days,) .... i<720 

Balance due Aug 3, 1827, . . j^ 23*775 

?9». For imlue received^ Iprmnwe lopay JA5lEe I-owell^ pr 
€tder^ eight hundred sixty-secen doUan and Udrty-t/wee cenUt. 
with tnteresL Jan. 6. 1820. 

$*867*33. Hiram SiMfliOic 

On this note were the following endorsements, viz* 
April 16, 1823, received $ 136*44- 
April 16, 1825, received $319. 
Jan. 1, 1826, received $ 518^ 

What remained due July 11, 1827 ? An^. $2^15^ 



COMPOUND INTEREST. 

IF ffL A.pioroises to pay B S 256 in 3 year^ with *hi- 
.lerest annually; but at the end of 1 ^$ar,knot finding, it conr 
renient to pay the interest, he consents to pay interest, on 
the interest from that time, ih^ same as on the priu':ipi^l. 

XioUt. I^mple interest is that which is allowed ft»r tht 
prkifipal only ; compound inier^H is that which is albwei 
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for both principal and interest^ when the latter is not paid at 
the time it becomes due. 

Compound interest is calculated by adding the interest to 
the principal at the end of each year, and making the amouni 
the principal for the next succeeding year. 

' 1. What is the compound interest of $ 256 for 3 years, 
at 6 per cent ? 

$ 256 given sum, or first principal. 
<06 



271 '36 amount, or principal for 2d year. 
*06 



16*2816 compound interest, 2d year, > added to* 
271 '36 principal, do. J gether. 

287*6416 amount, or principal for 3d year. 
'06 



1 7'25846 compound interest, 3d year, > added to- 
287'641 principal, do. ) gether. 

304'899 amount 

256 first principal subtracted. 

Ans. $48'899 compound interest for 3 years. 

/ 2. At 6 per cent, what will be the compound interest, and 
tdiat the amount, of $ 1 for 2 year* ? —^ — what the amount 

for 3 years ? for 4 years ? ■£ — for 5 years ? for 

6 years ? for 7 years ? -4 for 8 years ? 

Am, to the lasty $ 1'5934-. 

It is plain that the amount of $ 2, for any given time, will 
be 2 times as much as the amount of $ 1 ; the amount of 
It 3 will be 3 times as much, &c. 

Hence, we may form the amounts of $ 1, for several years. 
Into a table of multipliers for finding the amount of any svm 
icr the same time. 
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TABLE, 

i^howing the amount of $ 1, or l£., &c. for any number ot 
years, not exceeding 24^ at the rates of 5 and 6 per cent 
compound interest 



T«(in. 

1 
2 
3 

4 

6 

6 

7 

8 

9 
10 
11 
12 



5 per cent. 
1'05 
14025 
145762 + 
1^21550 -I- 
1^27628 -f 
l'340094■ 
1*40710 + 
1^47745 + 

1*55132 + 
1*62889 4- 
1*71033 4- 
1*79585 4- 



6 per cent. 
1*06 
1*1236 
1*1910) + 
1*262474- 
1*33822 4- 
1*41851 4- 
1*50363 4- 
1*59384 4- 
1*689474- 
1^79084 4- 
1*89829 4- 
2*01219 4- 



Tears. 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 



5 per cent. 
1*88564 + 
1*97993 4- 
2*07892 4- 
2*182874- 
2*29201 4- 
2*40661 4- 
2*52695 
2*65329 + 
2*78596 4 
2*92526 4- 
3*07152 4 
3*22509 4 



6 per eent. 
2*13292 - 
2*26090 - 
2*39655 - 
2*54035 - 
2*69277- 
2*85433 - 
3*02559 - 
3*20713 - 
3*39956 - 
3*60353 - 
3*81974 - 
4*04893- 



Nbte 1. Four decimals in the. above numbers will be suf- 
ficiently accurate for most operations. 

Note 2. When there are months and days, you may first 
find the amount for the years^ and on that amount cast the 
interest for the months and days ; this, added to the amount, 
will give the answer. 

3. What is the amount of $ 600*50 for 20 years, at 6 per 

cent compound interest ? at 6 per cent. ? 

$ 1 at 5 per cent, by the table, is $ 2*65329 ; therefore, 
2*65329 X 600*50 = $ 1593*30 4- Am. at 5 per cent ; and 
3*20713 X 600*50 = $ 1925*881 + Aits, at 6 per cent 

|4. What is the amount of $ 40*20 at 6 per cent com- 
pound interest, for 4 years? • for 10 years ? for 18 

years ? for 12 years ? for 3 year^ and 4 months ? 

for 24 years^ 6 months, and 18 days ? 

Am. to /mi, $ 168*137. 
Note. Any sum at compound interest will double itself 
in 11 years, 10 months, and 22 days. 

From what has now been advanced we deduce the fol- 
lowing general 

RULE. 

I. To find the interest when the time is 1 yeatj or^ to find Am 
rate per ceiU, en aity sum oj numey^ without reject to timCy as 
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the premitan for insurance^ commmion^ &c., — Multiply tLef 
principal, or given sum, by the rate per cent, written as a 
decimal fraction ; the product, reraemberfng to point off ar 
many places for decimals as there are decimals in both the 
factors, will be the interest, &c. required. 

IL When there are months and days in the ghen time^ to fend: 
the interest an<iny sum of tnoney at 6 per cent.^ — Multiply the 
prinetpai by the interest on $ I for the given tinoe, found by 
inspectioQ, and the product, as before, wilt be the interest 
required. 

Ill: To find^ the interest on $1 at 6 percent,^ for any given 
titne^ by mspeetion^-^li is only to consider, that the cents will 
be equal to half the greatest even number of the months ; 
and the mills will be 5 for the odd month, (if there be one,) 
and 1 for every 6 days. 

IV, If t!ie SH7n given be in pounds^ shillings, pence andfar^ 
things^ — Redtic^^ the shillings, &c* to the decimal of a pound, 
by inspection, (^76;) then proceed in all respects as in 
federal money. Having found the interest, the decimal part, 
by reversing the operation, may be reduced back to fihillmgs, 
pence and farthings. 

V. If the interest required he ai any other rate than 6 per 
cent,y (if there be months^ or months and days^ in th£ given time^) 
—First find the interest at 6 per cent. ; then divide the in- 
terest so found by such part or pxrts, as the interest, at the - 
rate rcquirp^l, exceeds or falls short of the interest at 6 per 
cent., and the quotient, or quotients, added to or subtracted 
from the interest at 6 per cent, as the case may require^ will 
give the interest at the rate required. 

Note, The interest on any number of dollars, for 6 days^ 
at 6 percent.^ is readily ^und by cutting off the fmit or right 
hand figure ; those at jthe /t/jtixand wiU ^ow the iutereU ia 
oaOt foJSi^ days* 

EXA3IPLES FOR PRACTICE. 

' U WliaJt is th^ intere.st of $ 1600 for 1 year and 3 months f 

Ans. $120, 
2. What is the interest of $5*811, for 1 year 11 months? 

Am. $"668. 
i S. What Is the interest of $2*29, for 1 mouth 19 daft^. 
at 3 per cent ? Ans. $ *009. 

/ 4* W4iat U,XlMUgt^r<B»t.fi£ SJW^Nr aycaxa U day?»at.7 
P«i;9«^^ Au9. $a*56$k 
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5. What is the interest of $17'68, for 11 months 28 
days? Ans, $1*054. 

6. What is the interest of $ 200 for 1 day ? 2 days ? 

" 3 days ? 4 days ? 5 days ? 

Ans, for 5 days, $ 0466. 
/7. What is the interest of half a mill for 567 years ? 

Ans. $0H)17. 
%. What is the interest of $ 81, for 2 years 14 days, at ^ 

per cent }j J per cent. ? f per cent. ?, 2 per 

cent ? -^ — 3 per cent ? — 4^ per cent ? 6 per 

cent ? 6 per cent ? 7 per cent ? 7^ per 

cent ? 8 per cent ? • 9 per cent ? 10 per 

cent ? 12 per cent ? kl2^ P^r cent ? 

> Ans. to lastj $20^643. 

9. What is the interest of 9 cents for 45 years, 7 months, 
11 days? Ans. $0'245. 

10. A's note of $ 175 was given Dec. 6, 1798, on which 
was endorsed one year's interest ; what was there due Jan. 
1, 1803? 

Note. Consult ex. 16, Supplement to Subtraction of Com- 

round Numbers. Ans. $ 207^22. 

11. B's note of $ 56*75 was given June 6, 1801, on inter- 
est after 90 days; what was there due Feb. 9, 1802 ? 

Ans. $5849. 
1 12. C's note of $ 365*37 was given Dec. 3, 1797 ; June 
7, 1800, he paid $9746; what was there due Sept 11, 
1800? Ans. $328*32. 

13. Supposing a note of $317*92, dated July 5, 1797, on 
which were endorsed the following payments, viz. Sept 13, 
1799, $208*04; March 10, 1800, $76; what wa^ there 
due Jan. 1, 1801 ? Ans. $83^991. 



) 

SUPPIiXSlCBNT TO nmSRZSST. 

QUESTIONS. 

1. What is interest ? 2. How is it computed ? 3. What 

18 understood by rate per cent? 4. by principal? 

6. by amount? 6. -by legal interest? 7. — 

by commission ? 8. insurance ? 9. prt^mium ? 

10. policy? 11. stock? 12: What is under>' 

•tood by stock being at pari 13. above par? 14. 
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-— - belo\v jmr ? 15. The rale per cent, is a dedmal car-^ 
ried to how many places ? 16. What are decimal expre»* 
sions lower than hundredths ? 17. How is interest, (whea 
the time is 1 year,) commission, insurance, or any thing else 
rated at so much per cent, without respect to time, found f 
18. When the rate is 1 per cent, or less, how may the ope* 
ration be contracted? 19. How is the interest on $1, at 

6 per cent for any given time, found by inspection ? 20. 
How is interest cast, at 6 per cent., when tliere are months 
and days in the given time ? 21. When the given time is 
less than 6 days, how is the interest most readily found ? 
22. If the sum given be in pounds, shillings, &c., how is in- 
terest cast ? 23. When the rate is any other than 6 per 
cent, if ther^ be months and days in the given time, how is 
the interest found ? 24. What is the rule for casting interest 
on notes, &c. When partial payments have been made, and 
what is the principle on which the rule is founded ? 25* 
How may the principal be found, the time, rate per cent, 
and amount being given ? 26. What is understood by cZw- 
count ? 27. -— — by preseiU worth ? 28. How is the prin- 
cipal found, the time, rate per cent, and interest being given ? 
29. How is the rate per cent, of gain or loss found, the 
prices at which goods are bought and sold being given ? 30. 
How is the rate per cent found, the principal, interest, and 
time being given ? 31. How is the time found, the princi- 
pal, rate per cent, and interest being given ? 32. What b 

simple interest? 33. compound interest? 34, How 

is compound interest computed ? 

EXERCISES. 

L What is the interest of $273^51 for 1 year 10 days, at 

7 per cent ? Ars. $ 19*677. 

2. What is the interest of $486 for 1 year, 3 months, 19 
days, at 8 per cent ? Ans. $ 50*652. 

3. D>8 note of $203*17 was given Oct 6, 1808, on inter- 
est afbr three months; Jan. 5,^^,1809, he paid $50| what 
was there due May 2, 1811 ? Ans. $ 174*63. 

4. E^s note of $870*06 was given Nov. 17, 1800, on in- 
terest after 90 days ; Feb. 11, 1805, he paid $186*06; what 
was there due Dec. 23, 1807 ? Ani. $ 1 041-*5a 
\ 5. What will be tlie annual insuraiice, at | percent., oa 
% house valued at $ 1600 ? Am* $10; 
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0. What will be the insurance of a ship and carpo, vaiited 

at -$ 5643, at 1 ^ per cent. ? at | per cent. ? — - at -fy 

per cent ? — *— • at f ^ per cent. ? at £ per cent. ? 

Note. Cousnlt fT 82, ex. 11. 

Ans. at f percent. $42*322. 

1 7. A man having compromised with his creditors at 62^ 

cents on a dollar, what must he pay on a debt of $ 137^46 ? 

Alls. $85'9>2. 

I 8. What is the value of $ 800 United States Bank stock, 

at 1 12^^ per cent. > Ans. $ 900- 

9. What is the value of $ 560*75 of stock, at 93 per cent. ? 

Alts. $521*497 

10. What principal at 7 per cent, will, in 9 months 18 days^ 
amount to $ 422*40 ? Ans. $400. 

11. Wiiat is the present worth of $ 426, payable in 4 
years and 12 days, discounting ai the rate of 5 per cent ? 

In large sums, to bring out the cents correctly, it will 
sometimes be necessary to extend the decimal in the divisot 
to five places. Ans. $ 354*506. 

12. A merchant purchased goods for $250 ready money, 
and sold them again for $ 300, payable in 9 months ; what 
did he gain, discounting at 6 per cent ? Anst $ 37*081^ 
/ 13. Sold goods for $3120, to be paid, one half in 3 
months, and the other half in 6 months ; what must be dis- 
counted for present payment ? AnSi 68*492, 

14. The interest on a certain note, for 1 year 9 months, 
was $ 49*875 ; what was the principal ? AnSi $ 476. 

15. What principal, at 5 per cent, in 16 months 24 days, 
will gain $ 35 ? Ans, $ 600. 

16. If I pay $15'50 interest for the use of $500,9 
months and 9 days, what is the rate per cent. ? 

f 17» If I buy caudlea at $ *I67 per lb;, and sell them al 
20 ce&tSy what shall I gain in laying out $ 100 ? 

Ans. $19<7IL 

18. Bought hats at 4s; apiece, and sold them again at 48i 
; 9 d. ; what is the prdfit in laying out 100 £ . ? 

Ans. IS£. 15tt» 

19. Bought 87 gallons of brandy, at $1*10 per gallon^ 
«Qd sold it for $ 40 \ what was gained or lost per cent ? 

20. At 4 s. 6 d. profit on 1 £.y how much is gained in laying 
oW lOO^iB :, that is, bow much pet eent ? Ans, 22 iS . 10 8» 

« itl. Bought dotii at $ 4'^48 pet yard ; bow must I seH l| 
to gsm I2i per cent ? Ans. $ 5*M 
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22. Bought a barrel of powder for 4 i^ . ; for how much 
must it be sold to lose 10 per cent ? Ann. 3 iS . 12 9l 

23. Bought cloth at 15 s. per yard, which not proving so 
good as I expected, I am content to lose 47j^ per cent. ; how 
must I sell it per yard ? Ans. 12 s. 4j^d. 
I 24. Bought 50 gallons of brandy, at 92 cents per gallon, 
But by accident 10 gallons leaked out ; at what rate must I 
sell the remainder per gallon to gain upon the whole cost al 
the rate of 10 per cent. ? Am. $ 1*265 per gallon. 
t 25. A merchant bought 10 tons of iron for $ 950 ; the 
freight and du^es came to $ 145, and his own charges to 
$ 25 ; how must he sell it per lb. to gain 20 per cent by it? 

Ans. 6 cents per lb. 



EQVATZOir or PiLimZSlVTS. 

IT 92. Equation of payments is the method of finding the 
mean time for the payment of several debts, due at difTerenl 
times. 

1. In how many months will $ 1 gain as much as 5 dol- 
lars will gain in 6 months ? 

2. In how many months will $ 1 gain as much as $ 40 
will gain in 15 months ? Ans. 600. 

3. In how many months will the use of $ 5 be worth at 
much as the use of $ 1 for 40 months ? 

4. Borrowed of a friend $ 1 for 20 months ; afterwards 
lent my friend $ 4 ; how long ought he to keep it to become 
indemnified for the use of the $ 1 ? 

5. I have three notes against a man ; one of $ 12, due in 
3 months ; one of $ 9, due in 5 months j and the other of 
$ 6, due in 10 months ; the man wishes to pay the whole al 
once ; in what time ought he to pay it ? 

$ 12 for 3 months is the same as $ 1 for 36 months, and 
$ 9 for 5 months is the same as $ 1 for 45 mouths, and 
$ 6 for 10 months is the same as $ 1 for 60 months. 

27 "l41 

He might, therefore, have $ 1 141 months, and he mfl|r 
keep 27 dollars ^ part as long ; that is, ^ = 5 mopUtt 
• + days, Answer. 
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Hence, To find the mean Hme fo^ several paymentSy — ^Rule: 
—Multiply each sum by its time of payment, and di^'t^e the 
sam of the products by the sum of tlie paifinents^ and th» 
quotient will be the answer. 

Note. This rule is founded on the supposition, tbatwfa«|' 
13 gained by keeping a debt a certain time after it is due, is 
the same as what is lost by paying it an equal time beftMre it 
is due ; but, in the first case, the gain is evidently equal to the 
interest on the debt for the given time, while, in the second 
ciase, the loss is only equal to the discount of the debt for that 
time, which is always less than the in/ere*/; therefore, the 
rule is not exactly true. The error, however, is so triding, 
in most quesdoos that occur in business, as scarce to merit 
notice. 

6. A merchant has owing him $ 300, to be paid as fol- 
lows : $50 in 2 months, $ 100 in 5 months, and the rest in 
8 months; and it is agreed to make one payment of the* 
whole : in what lime ought that payment to be ? 

Ans. 6 months. 

7. A owes B $ 136, to be paid in 10 months ; $ 96, to be 

Said in 7 months ; and $ 260, to be paid in 4 months : whai 
\ the equated time for the payment of the whole ? 

Ans* 6 months, 7 days -|-. 

8. A owes B $600, of which $200 is to be paid at the 
preser^t time, 200 in 4 months, and 200 in 8 months ; what 
IS the equated time for the pajrment of the whole ? 

Ans. 4 months. 

9. A owes B $ 300, to be paid as follows : ^ in 3 months, 
^ in 4 months, and the rest in G months : what is the equated 
time ? Ans. 4^ months* 

_«_,__«,^ .^ ' ; '. '" — ' ' w ■ 

ratios'/''' ■ 

OR -^ * " . 

TBR RBKATIOZr OF ZTDZiSBISRS. 

IT 93. 1. What part of 1 gallon is 3 quarts ? 1 gallon is 
4 quart<^, and 3 quarts is j- of 4 quirts. Am. j of a gallon*. 
2. What part of 3 quarts is 1 gallon ? 1 gallon, being 4; 
larts, is ^ of 3 quarts ; that is, 4 quarts is 1 time 3 quarts 
id i of another time. Ans. i = 1 jr 
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8. What part of 5 bushels is 12 bushels ? 

Fii;diog whet part one nutnber is of another is the same 
as finding what is called the rcUiOj or relation of one number 
to another; thus, the question, What part of 5 bushels is 12 
bushels ? is the same as What b the ratio of 5 bushels to 12 
bushels ? The Answer is J|^ == 2f . 

RcUiOy therefore, may be defined^ the number of times ono 
number is contained in another ; or, the nuihber of times one 
quantity is contained in another quantity of the same kind. 

4. What part of 8 yards is 13 yards ? or, What is the ratio 
of 8 yards to 13 yards ? 

13 yards is -^ of 8 yards, expressing the division fractionaUf, 
If now we perform the division, we have for the ratio If ;• 
that is, 13 yards is 1 time 8 yards, and | of another time. 

We have seen, (IT 15, stgm,) that division may be expressed 
fractionally. So also the ratio of one number to another, or 
the part one number is of another, may be expressed frac- 
tion flH, to do which, make the number yvhich is called the 
party whether it be the larger or the smaller number, the ni*- 
merator of a fraction, under which wrile the other number for 
a denominator. When the question is. What is the ratio, &c. ? 
the number last named is the part ; consequently it must be 
made the numerator of the fraction, and the number first 
named the denominator. 

5. What part of 12 dollars is 11 dolbrt ? or, 11 dollars is 
what part of 12 dollars ? 1 1 is the number which expresses 
the part. To put this question in the other form, viz. What 
is the ralio^ &c. ? let that number, which expresses the part, 
be the number last named ; thus. What is the ratio of 12 dol- 
lars to 11 dollars? Ans, fj-. 

6. What part of 1 iS . is 2 s. 6 d^ ? or. What is the ratio of 
1 jB.to28. 6d.? 

\ £. =1 240 pence, and 2 d. 6 d. = 30 pence ; hence, 
^ = I, is the Answer, 

7. What part of 13 s. 6d. isl iB. 10 s. ? or, What is the ra- 
tioof 13s. 6d. to 1 £, 10s.? Ans. ^ 

8. What is the ratio of 3 to 5 ? of 5 to 3 ? of 

7 to 19? of 19 to 7? of 15 to 90? of 90 to 

15 ? ■ of 84 to 160 ? of 160 to 84 ? of 616 to 

1107? of 1107 to 615? Ans. tothelastj^. 
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PROFORTZOSrs 

OR ^ 

THIS Rv&B or TBRzna. 

IT 94. 1. If a piece of clotb, 4 yards long, cost 12 dollars^ 
what will be the cost of a piece of the same cloth 7 yards 
long? 

Had this piece contained twice the number of yards of the 
first piece, it is evident the price would have been twice as 
much ; had it contained 3 times the number of yards, the 
price would have been 3 times as much ; or had it contained 
only half the number of yards, the price would have been 
only half as much ; that is, the cost of 7 yards wnl be such 
part of 12 dollars as 7 yards is part of 4 yards. 7 yards is 
i of 4 yards ; consequently, the price of 7 yards must be J of 
uie price of 4 yards, or j- of 12 dollars. { of 12 dollars, that 
is, 12 X f = V^ = 21 dollars, Answen 

2. If a horse travel 30 miles in 6 hours, how many miles 
will he travel in 1 1 hours, at that rate ? 

11 hours is -y- of 6 hours, that is, 11 hours is 1 time 6 
hours, and ^ of another time ; consequently, he will travel, in 
1 1 hours, 1 time 30 miles, and ^ of another time, that is, the 
ratio between the distances will be equal to tiie ratio be- 
tween the times. 

^ of 30 miles, that is, 30 X V- = ^¥^^ = 55 miles. Il^ 
then, no error has been committed, 55 miles must be ^ of 
80 miles. This is actually the case ; for ^ = -y-. 

-*i? Am. 65 miles. 

Quantities which have the same ratio between them are 
•aid to be proportUmaL Thus, these four quantities, 

hoars, hours, inilos. miles. 

6, 11, 30, 55, 
written in this order, being such, that the second contuns 
the first as many tknes as the fourth contains the third, that 
is, the ratio between the third and fourth being equal to the 
mtio between the first and second, form what is called a pro- 
portion. * 

It follows, therefore, that proportion is a combinalion of tu» 
Sjual ratios. Ratio exists between two numbers ; but prO" 
portion requires at least tkrse. 
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To denote tliat tliere is a proportion between tlie uumberi 
ft, 1 1, 30, and 55,. ihey are written tkus !— 

6 m : : 30 : 65 

which isread, 6 is to 11 as ^^ is to 55; that i», 6 is the 
fiame'partor 11, that 30 is of 55; or, 6 is contained in 11 as 
mafiy times as 30 is c^mtained m 55 ; or, lastly, the riitio or 
relation of 11 to 6 is the same a& that of 55 to 30. 

IT 96. The first term of a ratio^ or relation, ia called the 
mtecedenlf and the second the consequenL In a proportion 
there are two antecedents, and two consequents, viz. the an* 
tecedeut of the first ratio, and that of the second ; ihe con- 
iequent of the first ratio, and that of the second. In the 
proportion 6 : 11 : : 30 : ^5, the antecedents are 6, 30 ; the 
tjorscquents, 11, 55. 

The consequent, as we have already seen, is taken for the 
numerator, and the antecedent for the denominator of the 
fiuction, whicli expresses the ratio or relation. Thus, the 
first ratio is W the second JJ = V^ ; and that these two 
ratios are equal, we know, because the fractions are equaL 

The two fractions \^ and ^ being equal, it follows that, 
by reducing them to a common denominator, the numerator 
of the one w^ll become equal to the numerator of the other, 
«nd, consequently, that 11 multiplied by 30 will give the 
tame product as 5? multiplied by 6. This is actiwlly the 
case; for 11 X 30 = 330, and 55 X 6 == 330. Hence it 
follows, — If four numbers be in proportion^ the product of the 
first and Icutt^ or of the two extremes^ is equal to the product pf 
the second and thirds or of the two means. 

Hence it will be easy, having three terms in a proportion 
riven, to find the fourth. Take the last example. Know- 
ing that the distances travelled are in proportion to the times 
or hours occupied in travelling, we write the proportion 
thus: — 

houri. honn. mllet. mUeiw 

6 : 11 : : 30 

Now, (Bince the product of the extremes is eqtialto'tte 

rrodqct of the means, we multiply together the two mettoHi 
1 and 30, which makes 830, and, dividing this product by 
the known extreme, 6, we obtain for the result 55, Utat i% 
•6 miles, which is the other extreme, or term, sought 
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3. At $ 54 for 9 barrels of flour, how many barrels may 
be purchased for $ 186 ? 

In this question, the unknown quantity is the number of 
barrels bought for $ 186, which ought to contain the 9 bar- 
rels as many times as $ 186 contains $ 54 ; we thus get the 
following proportion : 

doUara. dollart. barrel*, barrels. The product, 1j674, 

^ • ^^ •• ^ • ofthe two means, di- 

^ vided by 54, the 

54 ) 1674 ( 31 barrek, the Anmer. known extreme, gives 

162 31 barrels for the 

other extreme, which 

54 is the term sought, 

54 or Answer. 

Any three tenns of a proportion being given, the operation 
by which we find the fourth is called the Rule of Three, A 
just solution of the question will sometimes require, that the 
order of the terms of a proportion be changed. This may 
be done, provided the terms be so placed, that the product 
ofthe extremes shall be equal to that ofthe means. 

4. If 3 men perform a certain piece of work in 10 days, 
how long will it take 6 men to do the same } 

The number of days in which 6 men will do the work be- 
ing the term sought, the known term of the same kind, viz. 
10 days, is made the third term. The two remaining terms 
are 3 men and 6 men, the ratio of which is f. But the 
VMTe'^ men there are employed in the work, the less time will 
be required to do it; consequently, the days will be less in 

* The rale of three has sometimes been divided into direct and t/(iv!rf«, a dis- 
tinction which is totally useleas. It may uot however be amiss to explain, in this 
place, in what this distinction consists. 

The Ride of TJiree Direct is when more requires m/ve, or less reqtiires /lest, aa 
)n this^example : — ^If 3 men dig a trench 48 feet loiig^ in a certain time, liow many 
&et will IS men dif in the same time 7 Here it is obvious, that (he Jtior^ men 
(here are empl^eo, the more work will be done ; and therefore, ii: this instance, 
more requires more. Again :^f 6 men dig 48 feet m a givq:i time, how jnudi 
1^ 3 men dig in the same time 7 Here less requires less, for the less men there 
are employed, the less work will he done. 

The Ruk of Three Inverse is when more requires less, or less requires more, as 
in this exan^>Ie :— If C men dig a certain quantity of trench in 14 liours, how many 
hours will it require 12 men to dig tlie same quantity 7 Here more requires &«»; 
llmt is, 12 Hien beif g more than 6, vn\] require less tune. Again :— It 6 inen per- 
taem apiece of worjj in 7 days, how long will 3 men be m periorroiug the sume 
worit t Hei^ less require* more ; ior the number of men, being ^ei», wjl requiro 
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{)ropdriiaB as ti^e number of men is greater^ Tfa^e is still % 
proportion in this case, but the order of the tetifis m Inrerted; 
for the number of mea in the second sel^ being t^o times 
that in the firsts will require only one half the tiriie* The 
first number of days^ dierefore, ought to contain the second 
as many times as the second number of men contitins the 
first This order of the terms being the reverse of that as- 
signed to thdm in announcing the question^ we say^ that the 
number t^f men is in the inverse ratio of the number of days. 
With a view, therefore, to the just solution of Ae question, 
we reverse the order of th« two first terms, {in doing which 
vtQ invert the ratio,) and, instead of writing the J)roportion, 
3 men : 6 iuen, (4,) we vn-it^ it, 6 men : 3 men, (|,) that is, 

irtfeh. men. days. days. 

6 : 3 : : 10 . ...„ 

Nate. We invert the ratio when ^ve reverse th« order 
of the tei-ins in the proportion, because then the antece- 
dent takes the place of the consequent, and the consequent 
that of the antecedent ; consequently, the terms df the frac- 
tion which express the ratio are inverted ; hence the ratio 
is inverted. Thus, the tatio expressed by f = 2, being in- 
verted, is J = ^. 

Having stated the proportion as above, we divide the pro- 
duct of the mean's, (10 X 3 =± 30,) by ibe known extreme, 
6, which gives 5, that is, 5 days, for the other Extreme, or 
tertn sought. Am. 5 days. 

Frofn the examples and illustrations now given we deduce 
lh« following general 

Of the three given numbers, make that the third term 
which is of the saihe kind ^*rith the answer soudit. Then 
consider, from the nature of the question, wheuier the an- 
^^n^T will be greater or less than this term. If tlie answer is 
to be greater, place the greater of the two remaining num- 
bers for the second term, and the less number for tlie first 
tferm ; but if it is to be less, place the lesis of the two re- 
maining numbers for the second term, and the greater fe>r 
the first ; and, in either case, multiply the second and third 
terms together, and divide the product by the first for tbie 
wiBwer, which will always be of the same denomination #i 
tlie third term. 
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Nott 1. If the first and second tenns contain Afferent de- 
nominations, they must hoth be reduced to the acme de- 
nomination ; and if the third term be a compound number, it 
either n^ust b^ reduced to integers of the lowest dtnominationy 
or the low denominations must be reduced to diffraction of 
ih^ highest denomination contained in it. 

Note 2. The same rule is applicable, whether the given 
quantities be integral, fractional, or decimal. 

f ^ I ' "^ ftXAMPLES FOB PRACTICE. 

IS^ Jf 6 horses consume 21 bushels of oats in 3 weekS| 
how many bushel? will serve 20 horses the same tune ? 

* '^ , « > Ans. 70 bushels. 

^ ^^ The above question reversed. If 20 horses -consume 70 

bushels of oats in 3 week99 how many bushels will serve 6 

horses the same time ? Ans, 21 bushels. 

T. If 365 men consume 75 barrels of provisions in 9 

months, how much will 5C0 men consume in the same time ? 

A '. , ^ -\* C ' / ■' ^"^ ^^' 102f I barrels. 

^ 18. If 500 men consume i02^ barrels of provisions in 9 

months, how much will 365 men consume in the same 

time ? Ans, 75 baiTcls. 

9. A goldsmith sold a tankard for 10 JS. 12 s., at the rate 

of 5 9* 4 d^ per ounce ; I demand the weight of it. 

Ans, 39 oz. 15 pwt. 

%(). If the moon move 13*" 10' 35" in 1 day, in what time 

doeat it perform one revolution ?> Ans. 27 days, 7 h. 43 m* 

11. If a person, whose rent is $ 145, pay $ 12^63 parish 

taxes, how much should a person pay whose rent is $ 378 ? 

Ans, $32<925. 

"*" 12. If J buy 7 lbs. of sugar for 75jcents, how many pownds 

can I buy for $6?i * / * [ ^ I ' Ans, 56 lbs. 

13. If 2 lbs. of siiga^ cost 25 cents, what will 100 lbs. of 

coffee cost, if 8 lbs. of si^gar are worth 5 lbs. of coffee ? 

; ' ; ; ■ ^ . Ans. $20. 

^4^ If I give $6 for the use of $100 for 12 months, 
wbait m^st I give for the use of $ 357*82 the same tim^ ? 

Ans. $21*469. 
H 15. There is a cistern which has 4 pipes ; the first will 
fitt it i& 10 minutes, the second in 20 minutes, the third in 
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40 minutes, and the fourth in 80 minutes; in what ttme Trill 

all four, running togetiier, fill it ? 

tV + rV + A + bV = ift cistern in 1 minute. 

Ans. 5^ minutes. 

16. If a family of 10 persons spend 3 bushels of malt in 
a mouth, how many bushels will serve them when there are 
30 in the family ? Am. 9 bushels, 

Note, The rule of proportion, although of frequent use, 
is not of indispensable necessity ; for all questions under it 
may be solved on general principles, without the formality 
of a proporW'on ; that is, by analysis^ as already shown, IT 65,, 
ex. 1. Thus, la the above example, — If 10 persons spend 
3 bushels, 1 person, in the same time, would spend ^of3 
bushels, that is, -^ of a bushel ; and 30 persons would spend 
30 times as much, that is, fg- = 9 bushels, as before. 

^17. If a staff, 6 ft. 8 in. in length, cast a shadow of 6 feet, 
how high is that steeple whose shadow measures 153 feet? 

Ans. I44i ^^^^ 
18. The same by analysis. If 6 ft. shadow require a staff 
of 6 ft. 8 in. = 68 in., 1 ft. shadow will require a staff of 
i of 08 in. or ^^ in. ; then, 153 ft. shadow will require 163 
times as much ; that is, ^^ X 153 = -La|CA = 1734 in, = 
144^ ft., as before. 

^J9. If 3 iB . sterling be equal to 4£, Massachusetts, how 

much Massachusetts is equal to 1000 £, sterling ? 

I Am, 1333 iB. 6 s. 8 d. 

' 20. If 1333 .£ . 6 s. 8 d. Massachusetts, be equal to 1000 iB . 

sterling, how much sterling is equal to 4 i3 . Massachusetts ? 

Ans. 3 £ . 

21. If 1000 £ . sterling be equal to 1333 i2 . 6 s. 8 d. Mas- 
sachusetts, how much Massachusetts is equal to 3 iS. ster- 
ling ? Ans, 4 £ . 

22. If 3 JB . sterling be equal to 4 iB . Massachusetts, how 
much sterling is equal to 1333 £. 6 s. 8 d. Massachusetts ? 

Ans, 1000 JB. 
* 23. Suppose 2000 soldiers had been supplied with bread 
sufficient to lastr them 12 weeks, allowing each man 14 
ounces a day ; but, on examination, they find 106 barrels, 
containing 200 lbs. each, wholly spoiled ; what must the al- 
lowance be to each man, that the remainder may last them 
the same time ^ Ana. 12 en. a day.. 
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24. Suppose 2000 soldiers were put to an allowance of 
12 oz. of bread per day for 12 weeks, having a seventh part of 
their bread spoiled ; what was the whole weight of their 
bread, good and bad, and how much was spoiled ? 

. 5 The whole weight, 147000 lbs. 
^^•^ Spoiled, - - 21000 I4:s. 

f 25. 2000 soldiers, having lost 105 barrels of bread, 

weighing 200 lbs. each, were obliged to subsist on 12 oz. a 
day for 12 weeks ; had none been lost, they might have had 
14 oz. a day ; what was the whole weight, including what 
was lost, and how much had they to subsist oii ? 

. ( Whole weight, 147000 lbs. 
^^' I Left, to subsist on, 126000 lbs. 

f 26. 2000 soldiers, after losing one seventh part of 

their bread, had each 12 oz. a day for 12 weeks; what was 
the whole weight of their bread, including that lost, and how 
much might they hav'e had per day, each man, if none had 
been lost ? C Whole weight, 147000 lbs. 

Ans. < Loss, - - 21000 lbs. 
k ( 14 oz. per day, had none been lost. 

* 27. There was a certain building raised in 8 months by 
120 workmen; but, the same being demolished, it is required 
to be built iu 2 months ; I demand how many men must 
be employed about it. Ans. 480 men. 

28. There is a cistern having a pipe which will empty it 
in 10 hours; how many pipes pf the same capacity will 
empty it in 24 minutes ? Ans, 25 pipes. 

29. A garrison of 1200 men has provisions for 9 mouths^ 
at the rate of 14 oz. per day ; how long will the provisions 
last, at the same allov^ance. If the garrison be reinforced by 
400 men ? Am. 6 J months. 

30. If a piece of land, 40 rods in length and 4 in breadth, 
make an acre, how wide must it be when it is but 25 rods 
long ? Am, 6f rods. 

31. If a man perform a journey in 15 days when the days 
are 12 hours long, in how many will he do it when the days 
are but 10 hours long ? Aiis, 18 days. 

32. If a field will feed 6 cows 91 days, how long will it 
feed 21 cows? Asis. 26 days. 

33. Lent a friend 292 dollars for 6 months ; some time 
after, he lent me 806 dollars ^ how long may I keep it to 
balaace'the favour ? Ans. 2 months 6 -|- days. 
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34. If 30 men can perform a pieee 6f work In 11 dftys, 
how many men will accomplish another piece of work, 4 
times Bs big, in a fifth part of the time ? Ans. 600 meil. 

85. im lb. of sugar cost ^ of a shilling, what will || 
of a lb. cost ? Am. 4 d. 3f $H 4- 

Note, See IT 69, ex. 1, where the aboTe question is 
solved by analysis. The eleven following are the next suc- 
ceeding examples in the same IT. 

t 36. If 7 lbs. of sugar cost f of a dollar, what cost 12 lbs. ? 

Afis. $lf 
^ 87. If 6^ yds. 6f cloth cost $ 3, what cost 9^ yds. ? 

Am. $4*269. 
v38# If 2 oz. of silver cost $ 2*24, what costs f oz. ? 
^ Ans. $0*84. 

39. If ^^ oz. cost $-J^, what costs 1 oz. ? Ans. $ 1*283. 

40. If i lb. less by | lb. cost 13| d., what cost 14 lbs. 
less by i of 2 lbs. ? Ans. 4 iB. 9 s. 9^d. 

41. If I yd. cost $ J, what will 40^ yds. cost ? 

Am. $59*062. 
(42w If 1^ of a ship cost $251, what is ^ of her worth ? 
^ Am. $63*786. 

43. At 3f £ . per cwt, what will 9§ lbs. cost ? 

Am. 6 s. 3-5^^ d. 

44. A merchant, owning ^ of a vessel, sold f of his share 
for $ 957 ; what was the vessel worth ? Am. $ 1794*375. 

45. If I yd. cost f iS ., what will ^ of an ell English cost? 

Am. 17 s. 1 d. 2^ q. 

46. A merchant bought a number of bales of velvet, each 
containing 129^ yds., at the rate of $ 7 for 5 yds., and sold 
them out at the rate of $ 1 1 for 7 yds., and gained $ 200 
by the bargain ; how many bales were there ? Am. 9 bales. 

47. At $ 33 for 6 barrels of flour, what must be paid for 
178 barrels? Am. $979. 

48. At $ 2*25 for 3*17 cwt. of hay, how much is that per 
ton? Am. $14*196. 
\ 49. If 2*6 lbs. of tobacco cost 76 cents, how much will 
185 lbs. cost? Am. $6*56. 

60. What is the value of *16 of a hogshead of lime, at 
$ 2*39 per hbd. ? Ans. $ 0*3685. 

61. If *16 of a hhd. ot lime co«t $ 0*3686, what is it pet 
Uid.> Ant. $2^9. 
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COMPOUND PROPORTION. 

IT M. It frequ-*ntly happens, that the relation of the 

Suantity required, to the given quantity of the same kind, 
epentb upon several circumstances combined together ; it 
is then called Compound Proportion^ or Double Rule of Three, 

1. If a man trdvcl 273 miles in 13 days, travelling only 
7 hours in a day, how many miles will he travel in 12 days, 
if he travel 10 hours in a day ? 

This question may be solved several ways. First, by analy- 
sis:--^ 

If wc knew how many miles the man travelled in 1 hour, 
it is plain, we might take this number 10 times, which would 
be the number of miles he would travel in 10 hours, or in 1 
of these long days, aiid this again, taken 12 times, would be 
the number of miles he would travel in 12 davs. travelling 
10 hours each day. 

^ If he travel 273 miles in 13 days, he will travel -^ of 273 
miles ; that is, 2^^ miles in 1 day of 7 hours ; and f of ^f^ 
miles is ^^ miles, the distance he travels in 1 hour : then, 
10 times ^^ = *JfA miles, the distance he travels in 10 
hours; and 12 times ^■^ = ^^ = 360 miles, the dis- 
tance he travels in 12 days, travelling 10 hours each day. 

Ans. 360 miles. 

But the object is to show how the question may be solved 
by proportion : — 

First ; it is to be regarded, tliat the number of miles tra- 
velled over depends upon two circumstances, viz. the num- 
ber of day$ the man travels, and the number of hours he 
travels each day. 

We will not at first consider this tutter circumstance, but 
! suppose the number of hours to be the same in each case : 
• the question then will be, — If a man travel 273 mUes in 13 
fdaysy how many miles mil he travel in 12 days? This will 
' furnish the following proportion : — 

13 days : 12 days : : 273 miles : miles 

which gives for the fourth term, or answer, 252 miles. 

Now, taking into consideration the other circumstance, or 
that of the hourSy we must say, — If a man^ travelling 7 hours 
m4(tj/for a certain numbsr of days^ travels 252 miles^ how fm 
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Unll he travel in the same time^ if he travel 10 hmars in a day 7 
This will lead to the following proportion : — 

7 hours : 10 hours : : 252 miles : miles. 

This gives for the fourth term, or answer, 360 miles. 

We see, then, that 273 miles has to the fourth term, or 
answer, the same proportion that 13 days has to 12 days, 
and that 7 hours has to 10 hours. Stating this in the form 
of a proportion, we have 

by which it appears, that 273 is to be multiplied by both 12 
and 10 ; that is, 273 is to be multiplied by the product of 
12 X 10, and divided by the product of 13 X 7, which, be- 
ing done, gives 360 miles for the fourth term, or answer, a» 
before. , 

In the same manner, any question relating to compound 
proportion^ however complicated, may be stated and solved. 

^ 2. If 248 men, in 5 days, of 1 1 hours each, can dig a trench 
230 yards long, 3 wide, and 2 deep, in how many days, of 9 
hours each, wUl 24 men dig a trench 420 yards long, 5 wide, 
and 3 deep ? 

Here the number of days, in which the proposed work can 
be done, depends on five drcumslances^ viz. the number of 
men employed, the number of hours they work each day, 
the length, breadth, and depth of the trench. We will con- 
sider the question in relation to each of these circumstances, 
in the order in which they have been named : — 

1st. The number of men employed. Were all the circum- 
stances in the two cases alike, except the number of men and 
the number of days, the question would consist only in find- 
ing in how many days 24 men would perform the work which 
248 men had done m 6 days ; we should then have 

24 men : 248 men : : 6 days : days. 

2d. Hours in a day. But the first labourers worked 11 
hours in a day, whereas the others worked only 9 ; less hours 
will require more days, which will give 

9 hours : 11 hours :: 5 days : days. 

3d. Length of the ditches. The ditches being of unequal 
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length, as many more days will be necessary as the second 
is longer ihaii the first; hence we shall have 

230 length : 420 length ; : 5 day^ : days. 

4th. Widths, Taking into consideration the widths, which 
are different, we have 

3 wide : 5 wide : : 5 days : days. 

5th. Depthsi Lastiy, the depths being different, we have 

2 deep : 3 deep : : 5 days : days. 

It would seem, therefore, that 5 days has to the fourth 
term, or answer, the same proportion 

tiat 24 men has to 248 men, whose ratio is ^^, 
that 9 hours has to 11 hours, the ratio of which is -^^ 

that 230 length has to 420 length, JJ^, 

that 3 width has to 5 width, ^y 

that 2 depth has to 3 depth, J; 

all which stated in form of a proportion, we have 



days. 



IT 97. The continued product of all the second terms 
248 X 11 X 420 X 5 X 3, multiplied by the third term, 
6 days, and this product divided by the continued pro- 
duct of the first terms, 24 X 9 X 230 X 3 X 2, gives 
288^W^(> days for the fourth term, or answer. 288^. 

But the first and second terms are the fractions ^, -y-, 
f M) t ^^ h which express the ratios of the men, and of 
the hours, of the lengths, widths and depths of the two 
ditches. Hence it follows, that the ratio of the number of 
days given to the number of days sought, is equal to the pro- 
duct of all the ratios, which result from a comparison of the 
terms relating to each circumstance of the question. 

The product of all the ratios is found by multiplying to- 

,, 248 X 11 X 420 

gether tlie fractions which express them, thus, «4 x a x"23b 
^IJ>! = ^S> ^i A« f"'''^-' ^S. -Fesents the 



Men, 24 


2481 




Hours, 9 


11 


conunott term. 


Length, 230 


420 


^ : : 5 days : 


Width, 3 


5 




Depth, 2 


3j 
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ratio of Ae quantity required to the given qiMXiiatf of tiie idmh 
kind. A ratio resulting in this manner, from the multi|»tiea-^ 
tion of several ratios, is called a compound ratio. 

From the examples and illustrations now g^vea we de-^ 
duce the following general 

RUI4B 

for solving questions in compound proportion, or double 
rule of three^ viz. — Make that number which 19 of the 
same kind with the required answer, the third term i c^d, 
of the remaining numbers^ take away two that are of the 
same kind^ and arrange them according to the directions 
given in simple proportion ; then, any other two of the safiaH& 
kindy and so on till all are used. 

Lastly, multiply the third term by the continued product 
of the second terms, and divide th6 result by the continued 
product of the first terms, and the quotient will be the four^ 
term, or answer required. 

HXAMPIiES FOR PRACTICE. 

1. If 6 men build a wall 20 ft. long, 6 fit. high, and 4 ft 
thick, in 16 days, in what time will 24 men build one 200 
ft long, 8 ft high, and 6 ft. thick ? Ana. 80 days. 

2. K tlie freight of 9 hhds. of sugar, each weighing 12 
cwif., 20 leagues, cost 16 iS., what must be paid for the 
freight of 60 tierces, each weighing 2 J cwt., lOO leagues ? 

Ans, 92 j&. 11 s. lOf d. 

8. m 56 lbs. of bread be sufficient for 7 men 14 days, how 
much bread will ser\'e 21 men 3 days ? Ans. 36 lbs. 

The same by analysis. If 7 men consume 66 lbs. of bread, 
1 man, in the same time, would consume ^ of 66 lbs. = 
^ lbs. ; and if he consume ^ lbs. in 14 days, he would 
consume tV <^^ ^ = IS l^* ^^ ^ ^^y* 21 men would con- 
sume 21 times so much as 1 man; that is^ 21 times ^f = 
■4i^ lbs. in 1 day, and in 3 days they would consume 3 
times as much ; that is, ^p = 36 lbs., as before. 

Ans. 36 lbs. 

Note. Having wrought the following examples by the 
rule of proportion, let the pupil be required to do the same 
by analysis. 

4. li A reapers receive $11H)4 for 3 days' woik, how 
many men may be hired 16 days for $ 103^04 ? 

Ans. 7 meik 
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5* If 7 oz. 5 pwt of bread be bought for 4f d. when com 
is 4 8. 2d. per bushel, what weight of it may be boi^ht for 
1 «• 2 d. when the price per bushel is 5 s. 6 d. ? 

Am. 1 lb. 4 oz. 3|^ pwts. 

6. If $100 gain $6 in 1 year, what will $400 gain in 
9 months ? 

Note. This and the three following examples rec^rocally 
prove each other. 

7. If $ 100 gain $6 in 1 year, in what time will $400 
gain $18? 

8. If $ 400 gain $ 18 in 9 months, what is the rate per 
cent, per annum ? 

\9. What principal, at 6 percent per. ann., will gain $ 18 
in 9 months ? 

10. A usurer put out $ 75 at interest, and, at the end of 8 
months, received, for principal and interest, $ 79 ; I demand 

cent 

how 

lOOi days' 

Am. 305£. Os. 8<L 




BtnvxaEXsxrr to the szhozjes fttnuB of 

'^ TUUiili. 

QUESTIONS. - 

1. What is proportion ? 2. How many numbers are re- 
quired to form a ratio ? 3. How many to form a proportion ? 

4. What is the first term of a ratio called ? 6. the second 

term? 6. Which is taken for the numerator, and which for 
the denominator of the fraction expressing the ratio ? 7. 
How may it be known when four numbers are- in proportion ? 
8. Having three terms in a proport'jn given, how may the 
fourth term be found ? 9. What is the operation, by which 
the fourth term is found, called ? 10. How does a ratio be- 
come inverted ? 11. What i^ the rule in proportion ? 12. 
In what denomination will tlie fourth term, or answer, be 
IbQnd? 13. If the first and second terms contain different 
deni>minations, what is to be done ? 14. What is cqmpoiuiil 
proportion, or do^^bie rule of three ? 15. Rule ? 
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£X£BCIS£S, 

1. If I buy 76 yds. of cloth for $ 11347, what does it 
cost per ell English ? Ans. $ 1*861. 

2. Bought 4 pieces of Holland, each containing -24 ells 
English, for $ 96 ; how much M^as that per yard ? 

Ans. $0*80. 

3. A garrison had provision for 8 months, at the rate oi 
15 ounces to each person per day ; how much must be al 
lowed per day, in order that the provision may last 9^ 

Months? Ans. 12ff oz.. 

4. How much land, at $ 2*50 per acre, must be given in 
exchange for 360 acres, at $ 3*75 per acre ? 

Ans. 540 acres. 
6. Borrowed 185 quarters of corn when the price was 
19 s.; how much must I pay when the price is 178. 4 d. ? 

Ans. 202^^. 

6. A person, owning | of a coal mine, sells f of his share 
for 171£. ; what is the whole mine worth ? Am. 380 i3. 

7. If I of a gallon cost f of a dollar, what costs ^ of a 
tun? Ans. $140. 

8. Kili £. per cwt., what cost 3^ lbs. ? Ans. IflbJ^ d. 

9. If 4.J. cwt. can be carried 36 miles for 35 shillings, how 
many pounds can be carried 20 miles for the same money ? 

Ans. 907^ lbs. 

10- If the sun appears to move from east to west 360 de- 

sjees in 24 hours, how much is that in each hour ? in 

each minute ? in each second ? 

Ans. to lasty 15" of a deg. 

11. If a family of 9 persons spend $ 450 in 5 months, how 
much would be sufficient to maintain them 8 months if 5 
persons more were added to tlie family? Ans. $ 1120- 

Note. Exercises 14th, 15th, 16th, 17th, 18th, 19th, and 
20th, " Supplement to PractionSy^^ afford additional examples 
in single and double proportion, should more examples be 
tliought necessary. 



tf 9S. 1. Two men own a ticket; the first owns ^, ami 
the second owns f of it ; the ticket draws a prize of 40 del- 
ars ; what is each man's share of the money ? 
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% 'ti^^ m^ri pHtthise n ticket for 4 dcdlOii^ of ti^Aich one 
piVs 1 dollar, and tke other 3 dollars; the ticket draws 40 
^lollars; what is each itaan's share of the money? 

3. A and B bought a quantity [of cotton ; A ]*aid 100 
dollars, and B 200 dollars; they sold it so as to gain 30 
dollars ; what were their respecliye shares of the gain ? 

The process of ascertaining the respective gains or losses 
of individuals, engaged in joint trade^ is called the Rule of 
Fellowship, 

The money, or value of the articles employed in trade, is 
called the Capital^ or Stock ; the gain or loss to be shared is 
called the Dividend, 

It is plain, that eojch man^s gain or loss ought to have the 
same relation to the whole gain or loss, as hb aJutre of the 
stock does to the whole stock. 

Hence we have this Rule :-^A8 the whole stock : to eatth 
man's share of the stock : : the whole gain or loss : his share 
4>f the gain or loss^. 

4. Two persons have a joint stock in trade ; A put in 
$250, and B $350; they gain $400; what is each man's 

share of the profit? 

OPERATKW. 
A's stock, $250 ^ Them, 

B'^^stock, $350 ( 600 : 250 : : 400 : im^Oeei dolls. A!s gain. 
Whole stock, $600 ) 600 : 350 : : 400 ; 233'a33i doUg, B's gain. 

The pupil will perceive, that the process may be cpntraet- 
ed by cutting off an equal number of ciphers from die ftst 
wid secondj or fast and third terms; thus, 6 : 280 : : 4 : 
166^6f, &c. 

It is obvious, the correctness of the work may he ascer- 
tieiined by finding whether the sums of the«Aarc«pf th^ gains 
are equal to the whtde gain ; thus, $ l^<6e6}+ $233^333^ 
= $ 400, whole gain. 

\ 5. A, B and C trade in company ; A?i» OM»tal wius $ 175, 
B's $200, andC's $500; by misfortune they lose $250; 
what loss must each sustain ? ( $ 50^, A'a lau. 

Ans,{$^ 6ri42f, B's loss. 
( $ 142*8574, C'slcps. 
6. Divide $600 among 3 per^ns, so that their shandli 
ttay be to each other as 1, 2, 3, respectively. 

Ans. $10p, $200, and $809. . 
R 
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7. Ttm merduntSi A aad B, loaded a shipviHi 500 
bhdfi* ojf mm; A loaded 350 hhds., and B tke rest; in « 
storm, the seamen were obliged to throw overboard 100 
hh<i9* I how much must each sustain of the loss ? 

Ans. A 70, and B 30 hhds. 

8. A and B companied ; A put in $ 45, and took out f 
of the gain ; how much did B put in ? Ans, $ 30. 

Note. They took out in the same proportion as they put 
in ; if 3 fifths of the stock is $ 45, how much is 2 fifths 
of it? 

[9. A and B companied, and trade with a joint capital of 
$ 400 ; A receives, for his share of the gain, ^ as much as B ; 
what was the stock of each ? 

; * ^ J 5 * 133'333i, A's stock. 

^^' I $266'666|, B's stock. 

l6, A bankrupt is indebted to A $780, to B $460, and 

to C $760; his estate is worth only $600; how must it 

be divided ? 

Note. The question evidently involves the principles of 
fellowship, and may be wrought by it • 

Ans. A $234, B $138, and C $22a 
'11. A and B venture equd stocks in trade, and clear 
$ 164 ; by agreement, A was to have 5 per cent of the 
orofits, because he managed the concerns ; B was to have 
but 2 per cent ; what was each one's gain ? and how much 
did A receive for his trouble ? 

Ans. A's gain was $117^142f, and B's $46,857|, and 
A received $ 70'285f for his trouble. 
V 12. A cotton factory, valued at $ 12000, is divided into 
100 shares ; if the profits amount to 15 per cent yearly, what 

will be the profit accruing to 1 share ? to 2 shares ? 

— — to 5 shares ? to 25 shares ? 

; ^ / /". \ Ans. to the last. $450* 

13. In the above-mentioned factory, repairs are to be made 

which will cost $ 340 ; what wiU be the tax, on each share, 

necessary to raise the sum ? on 2 shares ? — on 3 

shares ? on 10 shares ? Ans. to the last^ $ 34» 

i 14. If a town raise a tax of $ 1850, and the whole town 

/be valued at $37000, what will that be on $1? What 

will be the tax of a man whose property is valued at $ 17B0 ? 

Ans. $ ^5 on a dollar, and $ 89 on $^1780. 
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tr M. Tn fussessing taxes, it is necessary to have aH Ib- 
tentoiy o( the property^ both real and personal, of the whole 
town, and also of the whole number of polls ; and, as the polls 
Itre rated at so much each, we must first take out from the 
M)hdle tax what the polls amount to, and the remainder is to 
be assessed on the properly. We may then find the tax upon 
1 dollar, and make a table containing the taxes on 1, 2, 8, 
&c., to 10 dollars ; then on 20, 30, &c., to 100 dollars ; and 
tfien on 100, 200, &c., to 1000 dollars. Then, knowing the 
inventory of any individiial| it is easy to find the tax upon his 
property. 

15. A certain town, valued at $64530, raises a tax of 
$2259^; there are 540 poUs^ which are taxed $^0 
each ; what is the tax on a dollar, and what will be A's tax, 
whose real estate h volued at $ 1340, his personal property^ 
at $874, and who pays for 2 polb? 

540 X ^0 = $324, amount of the poll taxes, and 
$2259^90 — $324 = 1935^90, to be assessed on property. 
$64530 : $1935'90 : : $1 : H>3; or, 4||j^='03,taxon $1. 



TABI.B. 



tMiM. 4olte. 

Tax on 1 is H)3 

2.. *06 

... .3.. *09 

- 4.. 42 

• •••••••..a 5 .• 15 

....6.. *18 

*^ ««.•«••«.•• o •• ^4 
•....•.M.« 9 •• 2T 



dotlt. 

Tax on 10 is ^30 

.. 20 .. *60 

30 .. <90 

40 .. 1*20 

50 .. 1*50 

60 .. 1*80 

70 .. 2*10 

80 .. 2*40 

90 .. 2*70 



Tax on 100 is 3* 

200 .. 6* 

300.. 9* 

400 .. 12* 

500 .. 15* 

600 .. 18* 



. 700 .. 21* 
. 800 .. 24* 
. 900 .. 27* 
. 1000 .. 30* 

Now, to find A's tax, his real estate being $ 1340, 1 find^ 
by the table, that 
The tax on - - • $1000 . - is - - $30* 

The tax on ... 300 9* 

Ttietaxon ... 40 1*20 

Tax on his real estate $40*20 

In Uke manner I find the Itx on his powmal > ^0^22 

|HN^ierty to be ••--^•••j 

fpoibal>60eadiynie ....... l«t 

iiaioiiiil, $67^ 
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Vl^.. Wtef >viW B's tax amount to. wbo$e inventory ^ §74 
dollars rf(i£ qid 210 dollars pergonal property, and who pays 
ivf 3pp)ls? ■ ' '" ^ ' Ans. pZf't&\ 

iV. yy^iid will be the tax of a man, paying for 1 poll, 

whose property is valued at $ 3482 ? at $ 768 ? — -^ 

at $940? ^^at $4657? Ans. totheldsty $140*31. 

1$. Two men paid 10 dollars for the use of a pasture 1 
mpnth ; A. Icept in 24 cows, and B 16 cows ; how much 
should each pay ? 

19. Two men hired a pasture for $ 10 j A put in 8 cows 
3 months, and B put in 4 cows 4 months ; how much should . 
each pay ? 

IT IW. The pasturage of 8 c6ws for 3 months is the 
game as of 24 cows for 1 month, and the pasturage of 4 cows 
for 4 months is the same as of 16 cows for 1 month. Tbe 
shares of A and B, therefore, are 24 to 16, as in the former 
question. Hence, when lime is regarded in fellowship, — 
Mtdtiply each oneh stock by the time he continues U in tradcy 
an3 tise tfie product for Jds mcare. This is called Double Fel^ 
lowship. Ans. A 6 dollars, and B 4 dollars. 

^Q. A Mid B enter into partiiership ; A puts in $ 100 
6 months, and then puts iu $ 50 more ; B puts in $ 200 4 
months, jmd then takes out $ 80 ;. at the dose of the year, 
they find thatihey have gained $ 95 ;. what is the pront of 
each ? - .^ 5 $ 43'711, A's share. 

/*"*• I $ 51*288, B's share. 
%21. A, with a capital of $ 500, began trade Jan. I, 1826, 
and^ meeting with success, took in B as & partner, with a^ 
capital of $600, on the first of March following; foor' 
mbnths after, they adjnit C as a partner, who brought $ 80d 
stodk ; at the close of the year, they find the gain to be 
'^ 700 ; how ^ust ^it hi^ divjde^ amonjg the partner^ ? 

; ' ■''":■, ( $250, A>sh^^* 

4n^- \ $ 250, B's share. 
- N » ' . ; ($ 200, C's share. 

QUKSTIOirS. 

1^ What is fellowship? 2. What is tiie rule for operat- 
ic? 3. Whesk'^Um 18 regarded in iellowship, what » it 
cioled ? 4. What is the method of operathig in dpuble 
Mlawfihip? 5. How are taxes Mseirised? 6. Hoyr im 
<iM!loy?^PJ>rpYfd? 

Digitized by VjOOQIC 



It fOl, lOS. AiAAOxnoa. 197 



AlAXOATXOir. 

IT 10X. Alligation is the method of mixing two or more 
flimples, of different qualities, so that the composition may be 
of a mean, or middle quality. 

When the quantities and prices of the simples are given, 
to find the mecui price of the mixture, compounded of them, 
^e process is called AJMgaixon Medial. 

1. A farmer mixed together 4 bushels of wheat, worth 
150 cents per bushel, 3 bushels of rye, worth 70 cents per 
bushel, and 2 bushels of com, worth 50 cents per bushel; 
what is a bushel of the mixture worth ? 

It is plain, that the cost of the whole^ divided by the ittm* 
ier of imhelsj wiU give the price of one bushel. 

4 bushels, at 150 cents, cost 600 cents. 

8 at 70 210 

2 at 50 100 ^i^:=ll0^ct3.An8. 

9 bushels cost 910 cents. 

2. A grocer mixed 5 lbs. of sugar, worth 10 cents per lb., 
8 lbs. worth 12 cents, 20 lbs. worth 14 cents } what is a 
pound of the mixture worth ? Ans. 12-{f. 

3. A goldsmith melted together 3 ounces of gold 20 
carats fine, and 5 ounces 22 carats fine ; what is the fine- 
ness of the mixture ? Ans. 21^. 

4. A grocer puts 6 gallons of water into a cask containing 
1^^ gallons of rum, worth 42 cents per gallon ; what is a gal* 
^R of the mixture worth ? Ans. 36 j^ cents. * 

5. On a certain day the mercury was observed to stand in 
the thermometer as follows : 5 hours of the day, it stood at 
64 degrees ; 4 hours, at 70 degrees ; 2 hours, at 75 degrees, 
and 3 hours, at 73 degrees: what was the mean temperature 
for that day ? 

It is plain this question does not differ, in the mode of its 
operatbn, from the former. Ans. 69ip^- degrees. 

IT 102. When the tnean price or rate, and the prices or 
rates of the several simples are given, to find the proporiion$ 
or quantities of each simple, the process is called .Abigatim 
Alternate: alligation alternate is, therefore, the revene of 
•Uigation medial, and may be proved by it 
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1. A man has oats worth 40 cents per bushel, which he 
wishes to mix with com worth 50 cents per bushel, so that 
the mixture may be worth 42 cents per Dushel ; what pro- 
portions, or quantities of each, must he take ? 

Had Uie price of the mixture required exceeded the price 
of the oats, by just as much as it fell short of the price of 
the com, it is plain, he must have taken equal quantities of 
oats and corn ; had the price of the mixture exceeded the 
price of the oats by only J as much as it fell short of 
the price of the com, the compound would have required 2 
times as much oats as corn ; and in all cases, the less the 
difference between the price of the mixture and that of one 
of the simples, the greater must be the quantity of that «wn- 
plcj in proportion to the other ; that is, the quantities of the 
simples must be inversely as the differences of their prices 
from the price of the mixture ; therefore, if these differen- 
ces be mutually exchanged^ they will, directVy^ express the 
relative quantities of each simple necessary to form the com- 
pound required. In the above example, the price of the 
mixture is 42 cents, and the price of the oats is 40 cents ; 
consequently, the difference of their prices is 2 cents : the 
price of the com is 60 cents, which differs from the price 
of the mixture by 8 cents. Therefore, by exchanging these 
differences, we have 8 bushels of oats to 2 bushels of com, 
for the proportion required. 

Ans. S bushels of oats to 2 bushels of com, or in that 
proportion. 

The correctness of this result may now be ascertained by 
the last rule ; thus, the cost of 8 bushels of oats, at 40 cen ts, ^^ 
is 320 cents; and 2 bushels of corn, at 50 cents, is l<tfP^ 
cents ; then, 320 -f 100 = 420, and 420, divided by the num- 
ber of bushels, (8 + 2,) = 10, gives 42 cents for the price of 
the mixture. 

2. A merchant has several kinds of tea ; some at 8 shil- 
lings, some at 9 shillings, some at 11 shillings, and some 
at 12 shillings per pound ; what proportions of each must 
he mix, that he may sell the compound at 10 shillings per 
pound ? 

Here we have 4 simples; but it is plain, that what has 



just been proved of two will apply to any number of pain. 
if in each pair the price of one simple is greater^ and that of 
*u^ ^*L_ I — ^i.__ .t_ __.^. -r xi._ —-xture require' 
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the other less^ than the price of the mixture required. 
Hence we have this 



The mean rate and the several prices being reduced to 
the same denomination, — cor.nect wUh a continued line e^ch 
price that is less than the mean rate witff one or more that 
is GRiEKTERj and each price greater than the mean rate 
with one or more that is less. 

Write the difference between the mean rate^ or price ^ and 
the price of each simple opposite the price with winch it is 
connected; (thus the diifereuce of the two prices in each 
pair will be inutually exchanged;) then the sum of the differ-^ 
enceSj standing against any price^ wiU express the relative 
QUANTITY to be taken of that prices 

By attentively considering the rule, the pupil will per- 
ceive, that there may be as many diflferent ways of mixing 
the simples, and consequently as many diflferent answers, as 
there are different ways of linking the several prices. 

We will now apply the rule to solve the last question :— ^ 

OPERATIONS. 
lbs. 
^ 85.— J— 2-) Or, ^ 8 p-|— 2+1=3 




= 1 



Here we set down the prices of the simples, one directly 
linder another, in order, from least to greatest, as this is 
itiost convenient, and write the mean rate, (10 s.) at the 
left hand. In the first way of linking, we find, . that we 
may take in the proportion of 2 pounds of the teas at 8 
and 12 s; to I pound at 9 and lis. In the second way, 
we find for the answer, 3 pounds at 8 and lis. to 1 pound 
at 9 and 12 s. 

3. What proportions of sugar, at 8 cents, 10 cents, and 
14 cents per pound, will compose a mixture worth 12 cents 
per pound ? 

MS, In the proportion of 2 lbs. at 8 and 10 cents to 6 
lbs. at 14 cents. 

Note. As these quantities only express the proportiom of 
each kind, it is plain, that a compound of the same mean 
price will be formed by taking 3 times, 4 times, one half, op 
•nr proportion, of each quantity. Hence, 

When the quantity of one simple is given, afler findicg 
I.. 
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the prapovtumal quantities, by the above rule, we may say, 
As the PROPORTIONAL quantity : is to the given guanHtyi : 
so is each of the other proportional quantities : to the re* 
QUIRED qua$Uitiesj>f each, 

4. If a man wishes to mix 1 gallon of brandy worth 
16 s. with rum at 9 s. per gallon, so that the mixture 
may be worth 11 s. per gallon, how much rum must he 
use? 

Taking the differences as above, we find the proportions 
to be 2 of brandy to 5 of turn; consequently, 1 gallon of 
brandy will require 2^ gallons of mm. Ans. 2^ gdlons. 

5. A grocer has sugars worth 7 cents, 9 cents, and 12 
cents per pound, which he would mix so as to form a com-* 
pound worth 10 cents per pound ; what must be the pro- 
portions of each kind ? 

Ans. 2 lbs. of the first and second to 4 lbs. of the third kind. 

6. If he use 1 lb. of the first kind, how much must he take 

of the others ? if 4 lbs., what? if 6 lbs., what ? 

if 10 lbs., what? if 20 lbs., what? 

Ans. to the lasty 20 lbs. of the second, and 40 of the third. 

7. A merchant has spices at 16 d. 20 d. and 32 d. per 
pound ; he would mix 5 pounds of the first sort with the 
others, so as to form a compound worth 24 d. per pound ; 
how much of each sort must he use ? 

Ans. 5 lbs. of the second, and 7^ lbs. of the third. 

8. How many gallons of water, of no value, must be 
mixed with 60 gallons of rum, worth 80 cents per gallon, to 
reduce its value to 70 cents per gallon ? Ans. 8f gallons. 

9. A man would mix 4 bushels of wheat, at $1^50 
per bushel, rye at $146, com at $^75, and barley 
at $ '50, so as to sell the mixture at $ '84 per bushel ; 
how much of each may he use ? 

10. A goldsmith would mix gold 17 carats fine with 
some 19, 21, and 24 carats Ane; so that the compound may 
be 22 carats fine ; what proportions of each must he use ? 

Ans. 2 of the 3 first ^rts to 9 of the last 

11. If he use 1 oz. of the first kind, how much must 
he use of the others ? What would be the quantity of the 
compound ? Ans. to last^ 7^ ounces. 

12. If he would have the whole compound consist of 15 

oz.,. how much must he use of each kind? if of 80 

oz., how much of each kind ? if of 87^ oz., how much f 

Ans. to(A«£o»/, 5oz.ofthe3fir8t,and22^oz. oftfaelast 
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Bjm&^y .wl\^ the qumtity of the (;oiap<miui is ^en> ki» 
Vk^ 9V!fi As the sum of the proporjioiul quantUies^ fomd 
by tke AJ^Ys:^ jtuxE, is to the quantity ;pe(^uir£d, so is eaA 
PBQP.ORT10NAL quantUyy found by the ruky ^ the required 
qumiUy of each. 

13. A man would mix 100 pounds of sugar, some at' 8 
cents, 8om*e at TO cents, and some at 14 cents per pbund,- so 
that the eompound may be worth 12 cents per pounds how 
much of each kind must he use ? 

We find the proportions to be, 2, 2, and 6. Then, 2+2 
+ 6 = 10, and Ci: 20 lbs, at Sets. ) 

10 : 100 ::<2 : 20 lbs. at 10 cts. S ^n^ 
(6 : 60 lbs. at 14ets. ) 

14. How many gallons of water, of no value, must be 
mix^d with brandy at $ 1^20 per gallon, so as to fill a ves- 
sel of 75 gallons, which may be worth 92 cents per gallon ? 

Am. 17^ gallons of water to 57 J gallons of brandy. 

15. A grocer has currants at 4 d., 6 d., 9d. and lid. per 
lb. ; and he would make a mixture of 240 bis., so that the 
mixture may be sold at 8 d. per lb. ; how many pounds of 
each sort in&y he take ? 

Ans. 72, 24, 48, and 96 lbs., or 48, 48, 72, 72, &c. 
^ote. This question may have five different fuiswers. 

i QUESTIONS. 

1. Whft is alligation? 2. medial? 3^; -^—^ the 

rule for operating? 4. What is alligation alternate? 5. 
When the price oi &e mixture, and the price of the several 
f^mplesy are given, how do you find the proportionat gum^iir 
ties of each simple ? 6. When the quantity of one simple is 
given, how do you find the others ? 7. When the quantity 
of the whole compound is given, how do you find the quan- 
tity of each simple ? 



mrODECZMASS. 

^ 103. Duodecimals are fractions of a fooH The word 
hs derived from the Latin word duodecimy which signifies 
twehe. A foot, instead of being divided decmaUy into ten 
^ual parts^ is divided ^biodedmqUy into twdve equid parts ,^ 
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( Mdlet, or prinei, marked thos, (')• Agifai, c»A «f 

Aese parts iscoiiceiTed to be divided into twelve other eqiMi 
partly called aecoiMit, ('0* In 1^^ manner, each second la 
conemed to be divided into twelve equal parts, called <ftM^, 
("'); each third irto twelve eqraal parts, caHed /oarClt, 
\"**) ; and so on to any extent 
In ^is way of dividing a foot, it is obvious, that 

1' tacft, or iirtme, is tV of a foot 

V second is ^ of ^, - - - = ^ir of a foot 
r" ^rdfaTVofTVofiV* - - = ttW of a foot 
1"" fourth is tV of tV of tV^^^tVj = ^rrfro of afoot 
1'//// fifth is tV of tV of tV of tV of tV> = niVsT of a foot, Ac- 
Duodecimals are added and subtracted in the same man** 
ner as compound numbers, 12 of a less denomination making 
1 of a greaieff as in the following 

TABIDS. 

12"" fourths make 1'" third, 
12^" thirds ... 1" second, 
12^' seconds - - 1^ indi or prime, 
12' inches, or primes,! foot 

Note. ^ T^e marks, ', ", '", "", &c., which distinguish the 
different parts, are called the ttuftcea of the parts or denomi- 
nations. 



MULTIPLICATION OF DUODECIMALS. 

Duodecimals are chiefly used in measuring surfaces and 
solids. 

1. How many square feet in aboard 16 feet 7 inches l(mg, 
and 1 foot 3 inches wide ? 
Note. Length X breadth = superficial contents, (H 29.) 

OPERATION. 7 inches, or primesj = -^ of a 

Letuah. (a 7' f<M>t,and 3 inches = ^ of afoot; 

J^^k. I a' xmsequenUy, the product of TX 

ureawti, i g ^ = ^ bf a foot, that is, 21'' 

. 4 1' 9" = 1' and 9" ; wherefore, we set 

16 7' down the 9", and reserve th<e 1' 

A 2 "Z ' ^ ^ carried forward to its proper 

Am 20 8* 9" place. To multiply 16 feet by 3' 
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irtotake^of i|^ = 4}^ihati9,48'; rad the r which m 
i^ev^Fed makes 49', = 4 feet 1' ; we therefore set dowm 
the V^ and carry forward the 4 feet to its proper place. 
Then, multiplyiiig the multiplicand by the 1 foot in the mul- 
tiplier, and adding the two products together, we obtain the 
Anwer, 20 feet, 8', and 9^^ 

The only difficulty that can arise in the multiplication of 
duodecimals is, in finding of what denomination is the pro- 
duct of any two denominations. This may be ascertained as 
ahore, and in all cases it will be found to hold true, that the 
proSict of any two denommations wiU alwayf be of the denomt' 
nation denoted by the sum of their indices. Thus, in the 
above example, me sum of ihe indices of T X 3' is '' ; con- 
sequently, the product is 2V' ; and thus primes multiplied 
by primes will produce seconds ; primes multiplied by seconds 
produce fAtr^;/mitAs multiplied hj fifths produce ninihsj &c. 

It is generally most convenient, in practice, to multiply the 
multiplicand )ir«/ by the feet of Uie multiplier, then by the 
inches, ScCf^ thus :— <• 

fi. 16 ft. X 1 ft. = 16 ft., and T X 

1« T^' 1 ft. = r. Then, 16 ft. X 3' z= 48^ 

13' = 4 ft., and r X 3' = 2V' = I' 9". 

The two products^ added together, give 
for the Answerj 20 ft. 8' 9'^, as before. 



16 

4 



T 
V 



9'' 



20 8' 9'^ 



2. How many solid feet in a block 15 ft. 8' long, 1 ft. f 
wide, and 1 ft. 4' thick ? 

OPERATION. 
ft- 
Lengthy 16 8' , The length multiplied by the 

BrtMthy 1 5' breadth, and that product by the 

thickness, gives me soUd eof»> 
tentSy (IT 36.) 



Thkknessy 1 



15 
6 


6' 
6' 


4" ** 


22 
. 1 


2' 

4' 


1 - 


22 
t 


4' 


V 4'" 



29 T 1" 4" 
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Fromfhcse examples we derive the fblloWii% B^^:-^ 
W^te doHvii the denominations as compbtind mxtbh^tfj idSft 
in ihultiplying remember, that the product of any Iwd ^ 
libiiixnations will always ht of that di^iiqinittation d^oAted'hir 
Ihe iUm of their indices* 

EXAMPLES FOR PRACTICE. 

$. Ho:^ many square feet in ft stpcjc of, 15 boards, 12 It 
8' in length, and 13' wide ? Ans. 205 ft. 10'. 

4, What is the product of 371 ft. 2' 0'' multiplied by 
181 ft. r 9"? Ans. 67242 ft. 10' J" 4'" 6"". 

iVofe. Painting, plastering, pavings and some otihter lands 
of work, are done by the square yard. If the eontents in 
square feet be divided by 9, the quotient, it is evident, will 
be square yards. 

6. A man painted the wails of a room 8 ft. 2' in hdghtj 

ilnd 72 ft. 4' in compass ; (that is, the measure of dl its 

sides;) how many square yards did he paint ? 

I Ans. 65 yds. 5 ft. 8* 8". 

'6. There is a room plastered, the compass of which i$ 

47 ft, 3', and the height 7 ft. 6' ; what are the contents ? 

Ans. 39 yds. 3 ft 4' 6". 
I 7. How many cord £eet of wood iji a load 8 feet long, 4 
feet wide, and 3 feet 6 inches high ^ 

Note. It will be recollected, that 16 solid feet make a 
cord foot. Ans. 7 cord feet. 

8. In a pile of wood 176 ft. in length, 3 ft. 9' wide, and 
4 ft. 3^ high, how many cords ? 

Ans. 21 cords, and 7-f^ cord feet oven 

^9. How many fieet of cord wood im a load 7 feet long, 3 
ffeet wide, and 3 feet 4 inches high ^ and what will it come 
to at $ '40 per cord foot ? 

Ans. 4f cord feet, and it will come to $ 1*76. 

10. How much wood in a load 10 ft. in length, 3 ft. 9' in 
width, and 4 ft. 8' in height? a,n^ what will it cost at $ V92 
per cord ? 

Ans. 1 cord and 24^4 cord feet, Wid it will oome to 
#2*62^. 

H 104. Remark. By some surveyors of wood, dimenr 
aions are taken in feet and decimals of a foot. For this pur? 
pose, make a rule or scale 4 feet long, and divide it into feet, 
and each foot into ten equsl parts. On one end of the rule, 
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for 1 foot, let each of these parts be divided into 10 other 
equal parts. Th/ former division will be lOths, and the lat- 
ter lOOths of a fjoot. Such a rule will be found very con- 
venient for sun'feyors of wood and of lumber, for painters, 
joiners, &c. ; for the dimensions taken by it being iu feet and 
decimals of a foot^ tlie casts will be no othe*' than so many 
operations in decimal fractions. 

II. How many square feet in a hearth stone, which^ by a 
rule, as above described, measures 4*5 feet in length, and 
2*6 feet ki width ? and what will be its cost, at 75 cents per 
square foot? Ans. 11*7 feet; and it will cost $8'77$. 

r 12. How many cords in a load of wood 7'5 feet in length, 
3*6 feet in width, and 4'8 feet in height ? Ans. 1 cord,l^ft. 
'KlS. How many cord feet in a load of wood 10 feet long, 
3*4 feet wide, and 3'5 feet high ? Ans. 7^. 

QUESTIOPTS. 

1. What are duodecimals? 2. From what is the word 
derived? 3. Into how many parts is a foot usually divided, 
and what dre the parts called ? 4. What are the other de- 
nominations ? 5. What is understood by the indices of the 
denominations ? 6. In what are duodecimals chiefly used ? 
7. How are the contents of a surface bounded by straight lines 
found ? 8. How are the contents of aso/u2 found? 9. How 
is it known of what denomination is the product of any two 
denominations ? 10. How may a scale or rule be formed 
for taking dimensions in feet and decimal parts of a foot ? 



znnroLtrrzoir. 

^ 105. Involution, or the raising of powers, is the mul- 
tiplying any given number into itself continually a certain 
number of times. The products thus produced arc cafled 
the powers of the -given number. The number itself is called 
the first power, or root. If the first power be multiplied by 
Uselfy the product is called the second power or square ; if 
the square be multiplied by the first power, the product is 
called the Ihifd power, or ctihey &c ; thus, 

6 is the root, or 1st power, of 6. 
6X5= 25 is the 2d power, or square, of 6, =5» 
5X5X5=125 is the 3d power, or cube, of 6, =6». 
5K5X5X 6=625 is the 4th power, or biquadratc, of 5, =5* 
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The nnmber denoting tbe power is called the indexj or 
exponent; thus, 5^ denotes that 5 is raised or involved to 
the 4th power. 

1. What is the square, or 2d power, of 7 ? Ans, 49. 

2. What is the square of 30 ? Ans. 900. 

3. W-hat is the square of 4000 ? Am. 16000000. 

4. What is the cube, or 3d power, of 4 ? Ans. 64. 



5. What is the cube of 800 ? 

6. What is the 4th power of 60 ? 

7. What is the square of 1 ? - 
of 4? 

8. What is the cube of 1 ? — 
of 4? 

9. What is the square of f ? - 



10. What is the cube of f ? • 
il. What is the square of ^ ? - 
12. What is the square of 1'5 ? 



Am. 512000000. 
Ans. 12960000. 

— of 2? of 3? 

Am. 1, 4, 9, and 16. 

— of 2 ? of 3 ? 

Ans. 1, 8, 27, and 64. 

— off? of i> 

^«*- 1> if » and ||. 

-off? ofj? 

^«-irr,T¥^,andftJ. 

— the 6th power of ^? 

Am. j^, and ^. 

the cube ? 

Am. 2*25, and 3'375. 
Am. 2*985984. 



13. What is the 6th power of 1*2 ? 

14. Involve 2^ to the 4th power. 

Note. A mixed number, like the above, may be reduced 
to an improper fraction before involving : thus, 2^ = f ; or 
it may be reduced to a decimal ; thus, 2^ = 2*25. 

Am. Si^^ = 25^. 

15. What is the square of 4J ? ' Am. ^^ = 23|f . 

16. What is the value of 7*, that is, the 4th power of 7 ? 

Am. 2401. 

17. How much is 93 ? 6^ ? 10*? ' 

Am. 729, 7776, 10000 

18. .How much is 2^ ? 3^ ? 4» ? 6^ ? 

6^ ? 103 > Ans. to lasfj 100000000. 

The powers of the nine digits, from the first power to the 
fifth, may he seen in the following 

TABLE. 



Roots 



or lit Powersll i 2 1 3| 4| 5j 6| 7| 8 



or 2d Powere 



I i 4 I 9 I 16 I 25 



)-fl= 



"^1 54 



Squerw 



81 



Chibea - {or 3d Powers 



1 I 8 I 27 I 64 j 125Tgl6 { 343 \ blJ 



"im 



Biquadratesjor 4thl^owers 



4096' 



l^ ursolids jor 5th Powers 



A|16| 8H 256 i 625|1296| 2401 
1 |82 {243 110^ 13125 |7T76 ~ 



65G1 
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EVOKUTZOXr^ 

IT 106. Evolution, or the extracting of root^, is the me- 
thod of finding the root of any power or number. 

The root, as we have seen, is that number, which, by a 
continual multiplication into itself, produces the given power. 
The square root is a number which, being squared, will pro- 
duce the given number; and the cuhey or third rooty is a num- 
ber which, being cubed or involved to the 3d power, will 
produce the given nusiber : thus, the sqimrc root of 144 is 
12, because 12^ = 144; and the ciihe root of 343 is 7, be- 
cause 73^ that is, 7 X 7 X 7, = 343 ; and so of other num- 
'jers. 

Although there is no number which will not produce a 
perfect power by involution, yet there are many numbers of 
which precise roots can never be obtained. But, by the 
help of dectmalsj we can approximate, or approach, towards 
the root to any assigned degree of exactness. Numbers, 
Whose precise roots cannot be obtained, are called surd 
numbers, and those, whose roots can be exactly obtained, are 
called rational numbers. 

The square root is indicated by this character \/ placed 
before the number ; the other roots by the same character, 
with the index of the root placed over it. Thus, the square 
root of 16 is expressed \/16 ; and the cube root of 27 is 
expressed ^27; and the 5th root of 7776, i^^TTTeT 

When the power is expressed by several numbers, with 
the sigh -f- or — between them, a line, or vinculmnj is drawn 
from the top of the sign over all the parts of it ; thus, the 
square root of 21 — 5 is \/ 21 — 5, &c. 



BZTRACTZOSr OF TBZS SQUARE 
ROOT. 

IT 107. To extract the square root of any number is to 
find a number, which, being multiplied into itself, shall pro- 
duce the given number. 

1. Supposing a man has 625 yards of carpeting, a yard 
wide, wliat Is the length of one side of a square room, the 
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floor of V. hlch the carpeting will cover ? that is, what is one 
side of a square, which contaius 625 square yards ? 

We have seeii, (IT 35,) tliat the contents of a square sur- 
face is found by multiplying the length cf one side into it* 
self, that is, by raising it to the second po\Ver ; and hence, 
having the contents (625) given, we must extract its sqmrt 
root to find one side of the room. 

This we must do by a sort of trial : and, 
1st We will endeavour to . ascertain how many figures 
t!:ere will be in the root This we can easily do, by point- 
ing off the number, from units, into periods cf t\vo figures 
each ; for the square of any root always contains just twice as 
many, or one figure less than twice as many figures, as are 
in the root ; of which truth the pupil may easily satisfy him- 
self by trial Poin.Ung off the number, we find, that the 

root will consist of two figures, 
a ten itnd a unit 

2d. We will now seek for 
the first fij^ure, that is, for 
the tem of the root, and it is 
plain, that we must extract it 
from the left hand period 6, 
(hundreds.) The greatest 
square in 6 (hundredi>) we 
find, by trial, to be 4, (hun- 
dreds,) the root of which is 2, 
(tens, = 20;) therefore, we 
set 2 (tens) in the root The 
rooty it will be recollected, is 
one side of a square. Let us, 
then, form a square, (A, Fig.. 
1.) <»ach side of which shall be 
supposed 2 ten ^, = 20 yards, 
expressed by the root now 
obtained. 

The contents of this square arc 20 X 20 = 400 yards, now 
disposed of, and which, consequentl}-, are to be deducted from 
the whole number of yards, (625,) leaving 225 yaids. This 
dedr.ction is most readily performed by subtracting the square 
number 4, (hundreds,) or the square of 2, (the figure in the 
root already found,) from the period 6, (hundreds,) and bring- 
ing dou'n the next period by the side of the remainder, 
making 225, ^ hefpre. 
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OPERATION-CONTINUED. 



625(25 
4 



^^X 



45)225 
225 



Fig. II. 

so yds. 



5 yds. 



^ 3d. The square A is now to be enlarged by the addition 
of the 225 remaining yards ; and, in order that the figure 
may retain its square farm, it is evident, the addition must 
be made on two sides. Now, if the 225 yards be divided by 
the length of the two sides, (20 -f 20 = 40,) the quotient 
will be the breadth of this new addition of 225 yards to tlie 
sides c d and 6 c of the square A. 

But our root already found, =^ tens, is the length of one 
side of the figure A ; w^e ther§foi;e take double this root, = 4 
tens, for a divisor. 

% The divisor, 4, ( tens, ) 
is m teality 40, and we 
are to seek how many 
/ times 40 is contained in 
\ 225, or, which is the 
" same •thing, we may 
i^ . seek how many times 
j^^ ^ 4 (tens) is contained in 
" , * 22, (tens,) rejecting the 
right hand figure of the 
dividend, because we 
have rejected the cipher 
in the divisor. We find 
our quotient, that is, the 
breadth of the addition, 
to be 5 yards ; but, if 
we look at Fig. II., we 
shall perceive that this 
addition of 5 yards to the 
ttvo sides does not com- 
plete the square; for 
there is still wanting, in 
the corner D, a small 
square, each side of 
which is equal to this last quotient, 5 ; we must, therefore, 
add this quotient, 6, to the divisor, 40, that is, place it at the 
right hand of the 4, (tens,) makii^it45 ; and then ihe whole 
divisor, 45, multiplied by the quotient, 5, will give the con- 
tents of the whole addition around the si(fes of the figure A, 
which, in this case, being 225 yards, the same as our divi- 
dend, we have no remainder, and the work is done. Con* 
sequently, Fig. II. represents the floor of a square room, 2il 
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yards on ft side, which 625 square yards of carpeting vnUl 
exactly cover. 

The proof may be seen by adding together the sehreral 
parts cf the figure, thus : — 
The square A contains 400 yards. 

The figure B 100 Or we may prove it 

»• C 100 by involution, thus : — 

Jbi... I> 25 25 X 25 = 625, as be- 

Proof^., ^"^^^^ 

From this exa/mplc and iUusiration we derive the fdlowing 
general 

RUIiJB 

FOR THE EXTRACTION OF THE SQUARE ROOT. 

L Point off the given number into periods of two figures 
each, by putting a dot over the units, another over Ihe hun- 
dreds, and so on. These dots show tlie number of figures 
of which the root will consist. 

II. Find the greatest square number in the left hand pe- 
riod, and write its root as a quotient in division. Subtract 
the square number from the left hand period, and to the re- 
mainder bring down the next period for a dividend. 

III. Double the root already found for a divisor ; seek how 
many times the divisor is contained in the dividend, except- 
ing the right hand figure, and place the result in the root, 
and aUo at the right hand of the divisor; multiply the di- 
visor, thus augmented, by the last figure of the root, and 
subtract the product from the dividend ; to the remainder 
bring down the next period for a new dividend. 

IV. Double the root already found for a new divisor, and 
continue the operation as before, until all the periods are 
brought down. 

Note 1. If we double the right hand figure of the last 
divisor, we shall have the double of the root. 

Note 2. As the value of figures, whether integers or 
decimals, is determined by their distance from the place 
of units, so we must always begin at unit's place to point off 
the given number, and, if it be a mixed number, we must 
point it off both ways from units, and if there be a deficiency 
in any period of decimals, it may be supplied by a cipher. 
^ is pldu, the root rrurt ?lwoy 3 consist of so tztany integers 
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and decimals as there are periods belonging to eacli in the 
given number. 

EXAMPLES FOR PRACTICE. 

2. What is the square root of 10342656 ? 
OPERATION. 

10^4^6*56 ( 3216) Am. 
9 

62)134 

124 ^ '. 



641 ) 1026 
641 



6426 ) 38666 
38666 



What is the square root of 43264? 
OPERATION. 

43264 ( 208, An$. 
4 



408 ) 3264 
3264 



4. What is the square root of 998001 > Aiis. 999 

6. What is the square root of 234*09? Ans. 15*3. 

6. What is the square root of 964*5192360241 ? 

Ans. 31*05671. 

7. What is the square root of *001296 ? Ans. *036. 

8. What is the square root of *2916 ? , Ans. *54. 

9. What is the square root of 36372961 ? Ans. 6031. 

10. What is the square root of 164 ? Ans. 12*8 +. 

ir 108. In this last example, as there was a remainder, 
after bringing down all the figures, we continued the opera- 
tion to decimals, by annexing two ciphers for a new period, 
and thus we may continue the operation to any assigned de- 
gree of exactness ; but the pupil will readily perceive, that 
he can never, in this manner, obtain the precise root ; for the 
hit figure in each dividend will always be a cipher, and the 
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Ust figure in each dimsw is the same as the last quotient 
figure ; but no one of the nine digits, multiplied into itself 
produces a number ending with a cipher ; therefore, what- 
ever be the quotient figure, there will still be a remainder. 

11. What is the square root of 3 ? Ans. 1*73 -f-* 

12. What is the square root of 10 ? Ans. 346 -f-. 

13. T\'Tiat is the square root of 184*2 ? Ans. 13*67 +. 

14. What is the square root of f ? 

Note. We have seen, (IT 106, ex. 9,) that fractions are 
squared by squaring hath the numerator and the denomina* 
tor. Hence it follows, that the square root of a fraction is 
found by extracting the root of the numerator and of the de- 
nominator. The root of 4 is 2, and the root of 9 is 3. 

Ans. -J. 

15. What is the square root of ^7 Ans, f* 

16. What is the square root of -j^^ ? Ans. -^ 

17. What is the square root of -j^^? Ans. -^ = J. 

18. What is the square root of 20 J ? Ans, 4^ 
When the numerator and denominator are not exaci 

squares^ the fraction may be reduced to a decimal, and the 
approximate root found, as directed above. 

19. What is the square root of f = *76 ? Ans. *866 +• 

20. What is the square root of f f ? Ans. *912 +. 



suppZiSnazsKTT to ths sanAHZs hoot. 

QUESTIONS* 

1. What is involution? 2. What is understood by a 

power ? 3. the first, the second^ the third, the fourth 

power? 4. What is the index, or e:xponent ? 5. How do 
you involve a number to any reqijtjred power ? 6. What is 
evolution ? 7. What is a root ? 8^ Can the precise root of «n 

numbers be found ? 9. What is a surd number? 10. a 

rational? 11. What is it to extract the square root of any 
number ? 12. Why is the given sum pointed into periods of 
two figures each ? 13. Wiy do we double the root for a 
divisor? 14. Why do we, in dividing, reject the nght hand 
figure of the dividend ? 16. Why do we place the quotient 
figure to the right hand pf the divisor? 16. How may we 
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prove the work? 17. Why do we point off mixed numbers 
both ways from units ? 18. When there is a remainder, 
how may we continue the opjeratiou ? 19. Why can we 
never obtain the precise root of sard numbers ? 20. How 
do we extract the square root of vulgar fractions? 



EXERCISES. 

1. A general has 4096 men ; how many must he place in 
rank and [Ae to form them into a square ? Ans. 64* 

2. If a square field contains 2025 square rods, how many 
rods does It measure on each side ? Ans. 45 rods. 

3. How many trees in each row of a square orchard con- 
taining 5625 trees ? Ans. 75. 

4. There is a circle, whose areaj or superficial contents, 
is 5134 feet j what will be the length of the side of a square 
of equal area ? V^5184 = 72 feet, Ans. 

5. A has two fields, one containing 40 acres, and th^ other 
containing 50 acres, for which B offers him a square field 
containing the same number cf acres as both of these ; how 
many rods must each side of this field measure ? 

Ans. 120 rods. 

6. If a certain square field measure 20 rods oh each side, 
how much will the side of a square field measure, contain- 
ing 4 times as much ? v^20 X 20 X 4 = 40 rods, Ans. 

7. If the side of a square be 5 feet, what will be the side 

of one 4 times as large ? 9 times as large ? 16 

times as large ? 25 times as large ? — ' — 36 times as 

large ? Ansfwers, 10 ft. ; 15 ft. ; 20 ft. ; 25 ft. ; and 30 ft. 

8. It is required to lay out 288 rods of land in the form of 
a parallelogram, which shall be twice as many rods in length 
as it is in width. 

Note. If the field be divided in the middle, it will form 
two equal squares. 

Ans. 24 rods long, and 12 rods wide. 

9. I would set out. at equal distances, 784 apple trees, so 
that my orchard may be 4 times as long as it is broad ; how 
many rows of trees must I have, and how many trees in 
each row ? Ans. 14 rows, and 56 trees in each row. 

10. There is aa oblong piece of land, containing 192 square 
rods, of which the width is J as much as the lengtli ; re- 
quired its dimensions. Ans. IC by 12. 
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' 11. There is a circle, ^hose diameter is 4 inches; what if 
the diameter of a circle 9 tunes as large ? 

Note. The areas or contents of circles are in proportion 
to the squares of their diameters^ or of their circumferences. 
Therefore, to find the diameter required, square the given 
diameter, multiply the square by the given ratio, and the 
squai'e root of the product will be the diameter required. 

a/ 4 X 4 X 9 = 12 inches, Ans. 

12. There are two circular ponds in a gentleman's pleasure 
ground ; the diameter of the less is ItW feet, and the greater 
is 3 times as large ; what is its diameter? Ans. 173'2+ feet 

13. If the diameter of a circle be '12 inches, what is the 
diameter of one ^ as large ? "^ Ans. 6 inches. 

^ 109- 14. A carpenter has a lajge wooden square ; one 
part of it is 4 feet long, and ^he oth^^art 3 feet long ; what 
IS the length of a pole, which will just reach from one end ta 
the other ? 

A Note. A figure of 3 

sides is cjdled a txiangle, 
and, if one of the corners' 
"^ be a square corner^ or right 
angle, like the angle at B 
in the annexed figure, it is 
called a right-angled trian- 
gle, of which the square 
_.- _- J ^^ ^^^ longest side, AC, 

! ' (callied the hypotenuse,) 

is equal to the sum of the squares of the other two sides, A B 

and B C. 

42 = 16, and 3^ = 9 ; then, v'9 + 16 = 5 feet, Ans. 

15. If, from the corner of a square room, 6 feet be mea- 
sured off one way, and 8 feet the other way, along the sides 
of the room, what will be the length of a pole reaching from 

. point to point ? Ans. 10 feet. 

16. A wall is 32 feet high, and a ditch before it is 24 feet 
"vdde ; what is the length of a ladder that will reach from the 
top of the wall to the opposite side of the ditch ? 

Ans. 40 feet 




17. If the ladder be 40 feet, and the wall 32 feet, what is 
the width of iLe ditch ? Ans. 24 feet. 

red the wall. 

Ans. 32 fe 
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Ans. 32 feet 
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"P Jl9. The distance between the lower ends of two equal 
railcrs is 32 feet, and the height of the ridge, above the beam 
on which they stand, is 12 feet ; required the length of each 
rafter. Arts. 20 feet 

20. There is a building 30 feet in length and 22 feet in 
width, and the eaves project beyond the wall 1 foot on every 
side ; the roof terminates in a point at the centre of the 
building, and is there supported by a post, the top of which 
is 10 feet above the beams on which the rafters rest; what 
is the distance from the foot of the post to the corners of the 
eaves ? and what is the length of a rafter reaching to the 

middle of one side ? a rafter reaching to the middle of 

one end ? and a rafter reaching to the comers of the eaves ? 
Answersj in order ^ 20 ft. ; 15*62 + ft. ; 18'86 + ft. ; and 
22*36 + ft. 
^ ,♦ 21. There is a field 800 rods long and 600 rods wide; 
what is the di§tance between \wo opposit;e corners ? 
/-"' ^ " ' ^ ' ^few. 16Q0 rods. 

22. There is a square field containing 90 acres ; how 
J many rods in length is each side of the field ? and how many 
rods apart are the opposite comers ? 

Answers^ 120 rods; and 169*7 -{- rods. 
:., 23. There is a square field containing 10 acres; what dis- 
' tance is the centre from each co^er ? Ans. 28*28 + rods. 



BZTRACTzonr or tee cubzs 

ROOT. 

IT 110. A solid body, having six equal sides, and each of 
the sid^s an exact square^ is a cube, and the measure in 
length of one of its sides is the root of that cube ; for the 
length, hr^pdth and thickness of such a body are all alike ; con- 
sequently, the length of one side, raised to the 3d power, 
gives the solid contents. '(See IT 36.) 

Hence it follows, that extracting tne cube root of any num- 
ber of feet is finding the length of one side of a cubic bo- 
dy, of which the whol» contents will be equal to the given 
uumber of feet. 

1. What are the solid contents of a cubi£ block, of which 
each side measures 2 feet t Ans. 23=2X2X2 = 8 feet 

2. How many solid feet in a cubic block, i^easuring 6 fe^ 
M each side ? Ana. 5® = 125 feet 
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3. How many feet p length is each side of a cu bic block, 
containing 125 solid feet ? Ans, S/I2b = 5 feet. 

Note. The root may be found by trial. 

4. What is the side of a cubic block, containing G4 solid 
feet ? 27 solid feet ? -^ — 216 solid feet ? 512 solid 



-feet ? 



Aimoers, 4 ft. ; 3 ft. ; 6 ft. ; and 8 ft. 



OPERATION. 

13824(2 
8 

5824 
Fig. I. 



5. Supposing a man has 13824 feet of timber, in separate 
blocks of 1 cubic foot each ; he wishes to pile them up in 
a cubic pile ; what will be the length of each side of such 
a pile ? 

It is evident, the answer is found by extracting the cube 
root of 13824 ; but this number is so large, that we cannot 
«o easily find the root by trial as in the former examples ; — 
We will endeavour, however, to do it by a sort of trial; and, 
1st. We will try to ascertain the number of figures, of 
which the root will consist. This we may do by pointings 
the number off into periods of three figures each (IF 107, ex. 1.) 

Pointing off, we see, the 
root will consist of t^vo figures, 
a, ten and a ufiit. Let us, then, 
seek for the first figure, or 
tens of the root, which must 
be extracted from the left 
hand period, 13, (thousands.) 
The greatest cube in 13 
(thousands) we find by trials 
or by the table of powers^ to be 
8, (thousands,) the root of 
which is 2, (tens;) therefore, 
we place 2, (tens) in the root. 
The root, it will be recollect^ 
ed, is one side of a cube. Let 
us, then, form a cube, (Fig. I.) 
each side of which shall be 
supposed 20 feet, expressed 
by the root now obtained. 
The contents of this cube are 
20 X 20 X 20 = 8000 solid feet, 
which are now disposed of, and which, consequently, are to 
be deducted from the whole number of feet, 13824. 8000 
taken from 13824 leave 5824 feet. This deduction^ is most 
readily performed by subtracting the cubic number, 8, or 
the cube of 2, (the figure of the root already fouod^) from 
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the period 13, (thousands,) and bringing down the next pe- 
riod by tlte bide of the remainder, making 5824, as before. 
2d. The cubic pile A D is now to be enlarged by the ad- 
dition of 5824 solid feet, and, in order to preserve Uie cubic 
form of the pile, the addition must be made on one half of 
its sides, that is, on 3 sides, a, 6, and c. Now, if the 5824 
solid feet be divided by the square contents of these 3 equal 
sides, that is, by 3 times, (20 X 20 = 400) = 1200, the quo- 
tient will be the thickness of the addition made to each of 
the sides a, by c. But the root, 2, (tens,) already found, is 
the length of one of these sides ; we therefore square the 
root, 2, (tens,) = 20 X 20 = 400, for the square contents of one 
side, and multiply the product by 3, the number of sides, 
400 X 3 = 1200 ; or, which is the same in effect, and more 
convenient in practice, we may square the 2, (tens J and mul- 
tiply the product by 300, thus, 2 X 2 = 4, and 4 X 300 = 1200, 
for the divisor, as before. 

The divisor, 1200, is con- 
tained in the dividend 4 times ; 



OPERATION-CONTINUED. 



13824(24 Root. 

8 



Divisor J 1200)5824 Dividend. 

4800 

960 

64 

5824 

0000 

Fig. II. 




consequen^, 4 feet is the 
thickness of the addition made 
to each of the three sides, a, 
5, c, and 4 X 1200 = 4800, is 
the solid feet contained in 
these additions; but, if we 
look at Fig. XL, we shall per- 
ceive, that this addition to the 
3 sides does not complete the 
cube ; for there are deficiencies 
in the 3 corners w, n, n. Now 
the length of each of these 
deficiencies is the same as the 
length of each side, that is, 2 
(tens) = 20, and their tcidth 
and thickness are each equal to 
the last quotient figure, (4); 
their contents, therefore, or 
the number of feet required to 
fill these defielencies, will be 
found by maltiplyinf^the square 
of the last quotient figure, ^4*) 
= 16, by the length of aU the 
deficiencies, that is, by 3 timel 
T 
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tke hagtliitf eoci ade, wliidi is espressdl l^ tke toner 
quiyUeat^ffuare, 3, (tens.) 3 times 2 (tens) are 6 (tens) tn 
60; 'Of, what is Uie «ame in eflfect, and jnove convenient in 
practice, we nay mnh^phr tlie quotient figure, 2, (tens,) by 
30, Hitts, 2 X 30:= 60, as before ; tben, 60 X 16 = 960, cob- 
tet^ of the three deficiencies n, n, n. 

Looking at Fig. III., we 
perceive there is still a de- 
ficiency in the comer where 
the last blocks meet This 
deficiency is a cube, each 
^e of which is equal to the 
last quotient figure, 4» The 
cube of 4, therefore, (4 X 4 
X 4 = 64,) will be Uie solid 
contents of this comer, which 
in Fig. IV. is seen filled. 

Now, the sum of these sev- 
eral additions, viz. 4800 + 
960 + 64 = 6824, will make 
the subtrahend, which, sub- 
tracted from the dividend, 
leaves no remainder, and the 
work is done. 

Fig. IV. shows the pile 
which 13824 solid blocks of 
one foot each would make, 
when laid together, and the 
root, 24, shows the length of 
one side of the pile. The 
correctness of the work may 
be ascertained by cubing the 
side now found, 24 3, thus, 24 
X 24 X 24 = 13824, the 





2^ f^U 



given iiumber; or it may be proved by adding together 
^ con^nts of all the several parts, thus, 

PatL 

8000 = contents «f Fig. I. 
4l800 = add&tion to the sides a, (, and c, Fig. L 
960 := additioa to fill the deficiencies n^n^n^ Fig. H. 
64 = additbn to fill the com«r «, «, «, Rg. IV. 

: eontents of the whole pile, Fig. IV^ S4 fttfl ^d 
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^ ltd* mifiSRAtrriom or thk cube koct. ST9 

Fnm the Jbregomg^ exampk and iUtutraiian we tkrioe ike 
Mhwmg 

WOK HmttACSttKBi THlE CtJBX KOOT. 

h Separate the given number bitd periods of three figures 
feadh) by putting appoint over the unit figure, and every third 
figvre beyond die placci of units. 

11. Find the greatest cube in the left hand period, and pu^ 
its root in the quotient 

IIL Subtract ihe Oiibe thus found from the said period, 
and to the semain^ bring down the next period, and call 
this the ditndeiuL 

iV. Multiply the square of the quotient by 30a, calling it 
the divisor. 

V. Seek how^ many Umes the divisor may be had in the 
dividend, and plAee tiie result in the root ; then multiply 
the divisor by this quotient figure, and write the prockict 
under the dividend. 

YU Multiply the square of this quotient figure by the 
foflmer Jigure or figures of the root, and this product by 30, 
and place the product under the last^ucder ail write the 
cube of this quotient figure, and call ttl^n^aj^aount the sulh 
trahend. - J^-^ 

YIL Subtract the subtrahend from the dividend, and to tile 
remainder bring down the ne\t period for a new dividend, 
with which proceed as before ; and so on, till the whole is 
finished. 

Note 1. If it happens that the divisor is not contained in 
the dividend, a cipher must be put in the root, and the 
next period br«tigfat down for a dividend. 

Note 2. The same rule must be observed for continuing 
the ope^^tion, and pointing oiT for decimals, as in the square 
root. 

Note 8. The pupti will perceive that the number which 
lie caU Ike dhker, when multiplied by the last quotient 
figure, do«» not produce so large a number as the red suIk 
iMieiid ; hence, the figure in Uie root must irequently \m 
Mndkf thin the quotient figure. 
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KXAMPJLES FOR PRACTI<!)^ 

^ 6, WTiat is the cube root of 1860867? \ 

OPERATION. 

1860867(153 Jin*. ^ 

1 



1 a X 300 = 300 ) 860 firH Dividend. 

600 
2* X 1 X 30 = 120 \ 

23 == 8 

728 firs t Subtrahend. 
12* X 300= 43200 ) 132867 second Dividend \ 
129600 ^ 

3» X 12 X 30 = 3240 
^ 33 = 27 

132867 second Subtrahend. 
000000 

^7. What is the cube root of 373248 ? Ans. 72- 

n/ 8. What is the cube root of 21024676 ? Ans. 276. 

9. Wh«it is the cube root of 84*604519 ? Ans. 4*39. 

10. What is the cube root of *000343 ? Ans. 'OT. 

11. What is the cube root of 2 ? Ans. 1'26 4-. 
^ 12. What is the cube root of ^ ? Ans. §. 

Note. See IT 105, ex. 10, and IT 106, ex. 14. 

13. What is the cube root of ^| ? Ans. f 

14. What is the cube root of ^WV - ^' A 
16. What is the cube root of 3^^^ ? Ans. *125 +• 
16. What is the cube root of ^^ ? Ans. i. 



StTPPXJSmXSNT TO TBS OUBS ROOT. 

QUESTIOJVS. 

1. What is a cube ? 2. What is understood by the 
«ibe root? 3. What is it to extract the cube root? 
4. Why is the square of the quotient multiplied by 300 
for a divisor? 6. Why, in finding the subtrahend, do 
we multiply the square of the last quotient figure by 30 
times the former figure of the root? 6» Why do vr^ 
cube the quotient figure ? 7. How do we prove the 
^•>eration? . ^^a\c> 
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BXERCISES. 

1. What is the side of a cuhical mouod, eqaal to one 280 
jfeet long, 216 £eet hcoad, and 48 feet high ? Ans. 144 feet 
*^ 2^ There i$ ai^ubic box, one side of which is 2 feet ; how 
maay solid feet does it contain ? Ans, 8 feet 

3. How many cubic feet in one 8 times as large ? and 
what would be the length of one side ? 

Am. 64 solid feet, and one side is 4 feet 

4. There is a cubical box, one side of which is 5 feet^ 
what would be the side of one containing 27 times as much ? 
64 times as much ? 125 times as much ? 

Ans. 15, 20, and 25 feet 

5. There is a cubical box, measuring 1 foot on each 

side ; what is the side of a box 8 times as large ? 27 

times ? 64 times ? Ans. 2, 3, and 4 feet 

IF Ul, Hence we see, that the sides of cubes are as die 

cube root9 of their soUd contentSy and, consequently, their con- 

tents are as the cubes of their sides. The same proportion is 

true of the simUar sidesy or of the dkmeters of cdl solid figures 

. of similar forms. 

6. If a ball, weighing 4 pounds, be 3 inches in diameter, 
' what will be the diameter of a ball of the same metal, weigh- 
ing 32 pounds? 4 : 32 : : 33 : 63 . iln^. 6 inches. 
I 7. If a ball, 6 inches iit diameter, weigh 32 pounds, what 
will be the weight of a ball 3 inches in diameter ? Ans. 4 lbs. 

8. If a globe of silver, 1 inch in diameter, be worth $ 6, 
^irhat is the value of a globe 1 for^ in diameter ? 
•^ Ans. $10368. 

~^. There are two globes ; one of them is 1 foot in diame- 
ter, and the other 40 feet in diameter ; how many of th« 
smaller globes would it take to make 1 of the larger ? 

Ans. 64000. 
10. If the diameter of the sun is 112 times as much as- the 
diameter of the earth, how many globes like the earth would 
it take to make one as large as Oie sun ? Ans. 1404928. 

.^11. If the planet Saturn is 1000 tiroes as large as the 
earth, and the earth is 7900 miles in diameter, what is the 
diameter of Saturn ?. Ans. 79000 miles. 

12. There are two planets of equal density; the diameter 
of &e less is to that of Uie larger as 2 to 9 ; what is the ra- 
tio of Aeir solidities .* Ans. yf^ ; or, as 8 to 7». 

fV ♦ Digitized by VjiOOQlC 



V 



tW ARITHMirriCAL FBOORESlftOil^. iflll^llJR 

Note. The roots of most powers may be found by the 
square and cube root only : thus, the biquadrate, or 4th root, 
is the square root of the square root ; the 6th root is the 
cube root of the square root ; the Sih root is the square root 
of the 4th root ; the 9th root is the cube voot of the cube 
root, &c. Those roots, viz. the 5tb, 7th, 11th, &c., which 
are not resolvable by the square and cube roots, seldom oc- 
cur, and, when they do, the work is most easily performed 
by logarithms ; for, if the logarithm of any number be divided 
by the index of the root, the quotient will be the logarithm 
of the root itself. 



ARZTfiMETZCAK ^ROaiUSSSZOBr. 

IT Ud. Any rank or series of numbers, more than t\Vo, 
iiicreasing or decreasing by a constant difference, is called at^ 
Arithmetical Series^ or Progression. 

When the numbers are formed by a continual addition of 
the common difference, they form an ascending series ; but 
when they are formed by a continual std)traction of the com- 
mon difference, they form a descending series. 

Th ^ ^> ^> '^y ^) ^^5 ^^) ^^y ^^' ^^ ^^ ascending series, 
inus, ^ jg^ j^^^ ^j^ ^^ ^^ g^ g^ ^^ .g ^ descending series. 

The numbeis which form the series are called the terms 
of the series. The first and last terms are the extremes^ and 
the other terms are called tLe means, jj 

There are five things in arithmetical progression, any three 
of which being given, the other two may be found : — 

1st. T\iQ first term. 

2d. The last term. 

3d. The number of terms. 

4th. The common difference. 

5th. The sum of all the terms. 

1. A man bought 100 yards of cloth, giving 4 cents for the 
first yard, 7 cents for the second, 10 cents for the third^ and 
so on, witli a common difference of 3 cents; what was the 
cost of the last yard ? 

As the common difference^ 3, ig: added to every yard except 
the last, it is plain the last yard must be 99 X 3, = 297 
cenu, more than the first yard. Digiized4^(^|l^**- 
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Hence, tohen the first ternhj the common difference^ and the 
number of termsy are giveriy to find the last term^ — Multiply fJie 
number of tenns, less 1, by tbe common difference, and add 
the first term to the product for the last term, 

2. If the first term be 4, the common difference 3, and 
the number of terms 100, what is the last term ? Arts* 301. 

3. There are, in a certain triangular field, 41 rows of 
corn ; the first row, in 1 corner, is a single hili, the second 
contains 3 hills, and so on, with a common difference of 2 ; 
what is the number of hills in the last row > Ans. 81 hills. 

4. A man puts out $ 1, at 6 per cent, simple interest, 
which, in 1 year, amounts to $ 1 '06, in 2 years to $ 142, 
and so on, in arithmetical progression, with a common dif- 
ference of $ '06 ; what would be the amount iti 40 years ? 

Ans. $3'40. 
Hence we see, that the yearly amounts of any sum, at 
simple interest, form an arithmetical series, of which the 
vrincipal is the first term^ the last amount is the last term, the 
yearly interest is the common difference^ and the number of 
years is 1 less than the nmnber of terms. 

5. A man bought 100 yards of cloth in arithmetical pro- 

fression ; for the first yard he gave 4 cents, and for the last 
01: cents ; what was the common increase of the price on 
each succeeding yard ? 

This question is the reverse of example 1 ; therefore, 
301 — 4 = 297, and 297 -^ 99 = 3, common difference. ' 

^gfUence, when the extremes and number of terms are givenj 
^/Ifmd the common difference^ — Divide the difference of the 

extremes by the number of terms, less 1, and the quotient 

will be the common difference. 

6. If the extremes be 5 and 605, and the number of terms 
151, what is the common difference ? Ans. 4. 

7. If a man puts out $ 1, at simple interest, for 40 years, 
and receives, at the end of the time, $ 3'40, what is the 
rate ? 

If the extremes be 1 and 3'40, and the number of terms 
41^ what is the common difference ? Ans, '06. 

8. A. man had 8 sons, whose ages differed alike; the 
youngest was 10 years old, and the eldest 45; what waa 
the common difference of their ages ? Ans, 5 years^ 
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9. A mitti bought 100 yards of cloth in arhhraetic&I series; 
he gare 4 cents for the first yard, and 301 cents for the IM 
yard ; what was the average price per yard, and what was 
the amount of the whole? 

Since the price of each succeeding yard increases by a coi»^ 
slant excessy it is plain, the average price is as much less than 
the price of the last yard, as it is greater than tiie price of 
Ac ^rst yard ; therefore, one half the sum of the first and 
last price is the average price. 

One half of 4 cts. + 301 cts. =r 152^ ctsu = average ^ 

5 rice ; and the price, 152^ cts. X 100 = 15250 cts. = > Am. 
1162*50, whole cost. > 

Hence, when the extremes and the number of terms are given, 
to find the sum of all the terms^ — Multiply J the sum of the ex- 
tremes by the number of terms, and the product will b# 
the answer. 

10. If the extremes be 6 and! 605, and the number of 
terms 151, what is the sum of the series ? Ans. 46055* 

11. What is the sum of the first 100 numbers, in their 
natural order, that is, 1, 2, 3, 4, &c. ? Ans. 5Q50. 

12. How many times does a common clock strike in 12 
hours ? Ans. 78. 

13. A man rents a house for $ 50, annually, to be paid at 
the close of each year ; what mil the rent amount to in 20 
years, allowing 6 per cent, simple interest, for the use of 
the money ? 

The last year's rent will evidently be $ 50 Without infeiest, 
the last but one will be the amount of $ 50 for 1 year , 
last but two the amount of $ 50 for 2 years, and so ol 
arithmetical series, to the first, which will be the amount 
$ 50 for 19 years zt: $ 107. 

If the first term be 50, the last term 107, and the number 
of terms 20, what is the sum of the series ? Ans. $ 1570. 

14. What is ^e amount of an annual petision of $ 100, 
being in arrears, that is, remaining unpaid, for 40 years, 
allowing 6 per cent simple interest ? Ans. $ 7900. 

15. Tliere are, in a certain triangular field, 41 rows of 
eom ; the first row, being in 1 comer, is a single hill, and 
the last row, on die side opposite, contains 81 hills; how 
many hills of com ifk the fieid? Ans. 16SI bills* 
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16. If a triangitlar piece ofland, 30 rods in lei^th, be 21 
rods wide at one end, and come to a point at the bUier, whst 
num(>er of square rods does it contain ? Ans, 30(K 

17. A debt is to be discharged at 1 1 several payments, 
in arithmetical series, the first to be $ 5, and the last $ 75 ; 
what is the whole debt ? the common difference be- 
tween the several payments ? 

Ans, whole debt, $ 440 ; common difference, $ 7. 

18. What is the sum of the series 1, 3, 5, 7, 9, &c., to 
1001 ? Ans. 251001. 

Note. By the reverse of tlie rule under ex. 5, the differ- 
ence of the extremes 1000, divided by tlie common difference 2, 
gives a quotient, which, increased by 1, is the mmber of 
terms == 501. 

19. What is tlie sum of the arithmetical series 2, 2^, 3, 
Hy 4, 4^, &c., to the 60th term inclusive ? Ans. 712J.. 

20. What is the sum of the decreasing series 30, 29f . 29^, 
29, 28i, &c., down to ? 

Note. 30-h^-)-l=ill, numbar of terms. Ans. 1365.^ 

QUESTIONS. 

1. What is an arithmetical progression? 2. When is the 

series called (wcewJin^r ? 3. when descending^ 4. What 

are the numbers, forming the progression, called ? 5. What 
are the first and last terms called ? 6. What are the other 
terms called ? 7. When the first term, common difference^ 
and number of terms, are given, how (i^^ou find the last 
term 1 8. How may arithmetical progression be applied to 
lie interest? 9. When the extremes and number of 
s are given, how do you find the common difference ? 
how do you find the sum of all the terms ? 
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OEOMBTmCAIi PROGIUBSSZON. 

TT 113. Any series of numbers, continually increasing by 
a constant multiplier, or decreasing by a constant divisor, it 
railed a Geometrical Progression. Thus, 1, 2, 4, 8, 16, 4lc« 
B an increasing geometrical series, and 8, 4, 2, 1, if iy ^c.^ 
18 a decreasing geometrical series. 
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As in arittmeticali so also in geometries pro greia io D) 
there are &vt things, any three of which being giveni tlie 
other 1109 may be found : — 

1st The )Er«l term. 
2d. The k«l term. 
3d. The number of terms. 
4th. The raUo. 

51ft. The sum of all the terms. 

The ratio is the multiplier or divisor^ by which the series i# 
formed. 

1. A man bought a piece of silk^ measuring 17 yards, and, 
by agreement, was to give what the last yai^ would come 
to, reckoning 3 cents for the first yard, 6 cents for the second, 
and so on, doubling the price to the last; what did the piece 
of sOk cost him ? 

3X2X2X2X2X2X2X2X2X2X2X2X2 
X2X2X2X2= 1966Q8 cents, = $ 1966*08^ Answer. 

In examining the process by which the last term (196608) 
has been obtained, we see, that it is a product, of which the 
ratio (2) is sixteen times a factor, that is, one time lees than 
the number of terms. The last term, then, is the sixteenth 
power of the ro/to, (2,) multiplied by the j!rs( term (3.) 

Now, to raise 2 to ^e 16th power, we need not produce 
all the intermediate powers ; for 2* = 2 X 2 X 2 X 2 == 16, 
is a product of which the ratio 2 is 4 times a factor ; now, 
if 16 be multiplied by 16, the product, 256, evidently cout 
tains the same factor (2)4 times -{- 4 times, = 8 times ; 
and 256 X 256 = 65536, a product of which the ratio Mh^ 
is 8 times -f- 8 times, =: 16 times, factor ; it is, therefcSHP 
the 16th power of 2, and, multiplied by 3, the first term, 
gives 196608, the last term, as before. Hence, 

When the first term^ nUiOy and number of termsj are gioeHy 
to find the last term^-^ 

I. Write down a few leading powers of the ratio with 
their vM^ces over them. 

II. Add together the most convenient ifuKces, to make aa 
index less by^ one than the iHimber of the term sought 

III. Multiply together the powers belonging to those wh 
^eesy and their product, multiplied by the first tem^ will hm 
the term sought 
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2« If Ae:first term be Sy and the ratio 8, wbat is Ihe fith 
tenn? 

Powers of the ratio, with S ^ ^ 0^7 v fii — aiOT v «siSr.t 
their indices over them. ) ^ Pj^^^ ^, °*^r 7®^ X 5 tot 
( term, = 10935, Answer. 

3. A man plants 4 kernels of com, which, at harvest, 
prodnce 32 kernels ; these he plants the second year; now, 
supposing the annual increase to continue 8 fold, what 
would be the produce of the 16th year, allowing 1000 ker- 
nels to a pint ? Ans. 2199023255'552 bushels. 

4. Suppose a man had put out one cent at compound in- 
terest in 1620, what would have been the amount in 1824, 
allowing it to double once in 12 years ? 

2" = 131072. Ans. $1310*72. 

5. A man bought 4 yards of cloth, giving 2 cents fot the 
firet yard, 6 cents for the second, and so on, in b fold ra- 
tio ; what did the whole cost him ? 

2 + 6 + 18 + 54 = 80 cents. Ans. 80 cents. 

In a long series, the process of adding in this manner 
would be tedious. Let us try, therefore, to devise some 
shorter method of coming to the same result If all the 
terms, exciting the lasty viz. 2 -f- 6 -}- 18, be multiplied by 
the ratio, 3, the product will be the series 6 +18 + 54 
subtracting the former series from the latter^ we have, for the 
remainder, 54 — 2, that is, the last term^ less the first term^ 
which is evidently as many times the first series (2 + 6 + 18) 
as is expressed by the ratio, less 1 : hencCj if we dmde the 
difference of the extremes (54 — 2) by the ratio, less 1, 
^^^ 1,) the quotient will be the sum of all the terns, esD- 
^tmg the lastj and, adding the last term, we shall have the 
whole amount. Thus, 54 — 2 = 62, and 3 — 1 = 2; then, 
62 -^ 2 ::= 26, and 54 added, makes 80, Answer, as before. 

Hence, when the extremes and ratio are given, to find Um 
sum of the series, — Divide the difference of the extremes foy the 
rolto, less 1, and the quotient, inereased by the greater termj 
will be the answer. 

6. If the eitremes'be 4 and 131072, and the ratio 8, 
whai is the whde amount of the series ? 

181072 — 4 , 131072 =, 149796 J^meer. 
8—1 
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7. Whiat is the sum of the descending iSeries 3, lyh^f 

3^, &c., extended to infinity ? 

It is endent the last term must become 0, or indefinitely 
near to nothing ; therefore, the extremes are 3 and 0, and 
the ratio 3. Ans. 4J. 

8. What is the value of the infinite series 1 + ^ -f- ^ -f- 
^, &c. ? ^ Ana. 1^. 

9. What is the value of the infinite series, ^^ -f" -^ -f- 
Tx^ + ioi oo > &C-J or> what is the same, the decimal 
'11111, &c., continually repeated ? Ans. ^. 

10. What is the value of tlie infinite series, ^^ -f- yg^thfj 
&c., descending by the ratio 100, or, which is the same, the 
repeating decimal '020202, &c. ? Ans. ^. 

11. A gentleman, whose daughter was married on a new 
yearns day, gave her a dollar, promising to triple it on the 
first day of each month in the year ; to how much did her 
portion amount? 

Here, before finding the amount of the series, we must 
find the last term^ as directed in the rule after ex. 1. 

A71S. $265*720 

The two processes of finding the last term^ and the amount^ 
may, however, be conveniently reduced to owe, thus : — 

When the first term, the ratio, and the nitmber of terms, are 
given, to find the sum ora)nountof the series, — ^Raise the ratio 
to a power whose index is equal to the number of terms, from 
which subtract 1 ; divide the remainder by the ratio, less 1, 
and the quotient, multiplied by the first term, will be the 



Applying this rule to the last example, 3^2 —- 53144 
531441 _ 1 



3 — 1 



X 1 = 265720. Ans. $ 265*720, as b 



1^^ 
leraiV 



12. A man agrees to serve a farmer 40 years without any 
other reward than 1 kernel of com for the first year, 10 for 
the second year, and so on, in 10 fold ratio, till the end of 
the time ; what will be the amount of his wages, allowing 
1000 kernels to a pint, and supposing he sells his com at 50 
cents per bushel ? 

1040 _i _ ( 1,111,111,111,111,111,111,111,111, 
10—1 ^ ~" I 111,111,111,111,111 kernels. 
Ans. $ 8,680,655,555,655,665,555,556,566,565,6C6,65S 
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18. A gentleman, dyii^g^ left his estate to bis 5 sons, to 
the youngest $ 1000, to the second $ 1500, and ordered, 
that each son should exceed the younger by the ratio of l^ ; 
what was the amount of the estate ? 

Note. Before finding the power of the ratio 1^, it may 
he reduced to an improper fraction = J, or to a decimal, 1^5. 

ilzzl X 1000 = $13187^; or, Vf*~3 X 1000 = 
} — 1 1'5 — 1 

$ 13187*50, Anaioer. 

Compound Interest by Progression. 

If 114. 1. What is the amount of $4, for 5 years, at 6 
per cent compound interest ? 

We have seen, (IT 92,) that compound interest is that, 
which arises from adding the interest to the principal at the 
close of each year, and, for the next year, casting the inter- 
est on that amount^ and so on. The amount of $ 1 for 1 
year is $ 1*06 ; if the principaly therefore, be multiplied by 
1^6, the product will be its amount for 1 year ; this amount^ 
xnultiplied by 1*06, will give the amount (compound inter- 
est) for 2 years ; and this second rrniount^ multiplied by 1*06, 
will give the amount for 3 years ; and so on. Hence, 
the several amourUSy arising from any sum at compound in- 
terest, form a geometrical series^ of which the princ^Ml is the 
first term; the amount of $1 or I £.y &c«, at the given rate 
per cent.y is the ratio ; the ttme^ in years, is 1 less than the 
nusnber of terms; and the last amount is the lest term. 

The last question may be rc?<4ved into this : — ^If the first 
term be 4, the number of terms 6, and the ratio 1*06, 
what is the last term ? 

1*06»=1*338, and 1*338X4= $ 6*352+. Ans. $ 5*352. 

Note 1. The powers of the amounts of |^ 1, at 5 and at 6 
per cent, may be taken from the table, under IF 91. Thus, 
opposite 5 years, under 6 per cent, you find 1*338, &c. 

Note 2. The seveiai processes may be conveniently exhi- 
bited by the use of letters; thus: — 
Let P. represent the Prmcipal. 

R. the Ratio^ or the amoimt of $ 1^ &c, for 1 year. 

•.... T the Time, in years. 

.... A the Amount. 

When two or more letters are joiried together, like a word, 
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they are to be multiplied together. Thus PR. implies, that 
the principal is to be multiplied by the ratio. When one 
letter is placed above another, like the index of a power, the 
first is to be raised to a powers %vhose index is denoted by tne 
second. Thus R'^-'implies, that the ratio is to be raised to 
a power, whose index shall be equal to the timey that is, the 
number of ye^xrs. 

2. What is the amount of 40 dollars for 1 1 years, at 5 per 
cent, compound interest ? 

RT. X P. = A. ; therefore, I'DS* » X 40 = 68*4. 

Ans. $68^40. 

3. What is the amount of $ 6 for 4 years, at 10 per cent, 
compound interest ? Ans. $ 8*784^ 

4. If the amount of a certain sum for 5 years, at 6 per 
cent compcuud interest, be $ 5^352, what is that sum, or 
principal ? 

If the number of terms be 6, the ratio 1^06, and the last 
term 5^352, what is the first term ? 

This question is the reverse of the last; therefore, 

^ = F.;oT,^^=.4. Ans. $4. 

RT. ' 'l«338 

6. What principal, at 10 per cent compound interest, will 
amount, in 4 years, to $ S'7846 ? Ans. $ 6. 

6. What is the present worth of $68^40, due 11 yean 
nence, discounting at the rate of 5 per cent, compound in- 
terest? Ans. $40. 

7. At what rate per cent will $6 amount to $8^7846 in 
4 years ? ^ 

If the first term be 6, the last term 8*7846, and the num 
ber of terms 5, what is the ratio ? 

A ft'*7fi4fi 

;pl=£RT.^thatis, — - — = i«4641 = the 4th power of 

the ratio ; and then, by extracting the 4th root, we obtain 
140 ibr the ratio. Ans. 10 per cent 

8. In what time will $6 amount to $8*7846, at 10 per 
cent compound interest? 

^ = RT., that is, ^-^ = 1*4641 = 1*10^. ; therefore, 

if we divide 1*4641 by 1*10, and then divide the quotient 
thence arising by 1*10, and so on, till we obtain a quotient 
that will not contain 140, the number of these divisions will 
be the number of yean. ^^^^^^^ .^d'^'op*"^ 
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9. At 5 pet cent compound interest, in what time will 
$ 40 amount to $ 68*40 ? 

Having found the power of tbe ratio 1^05, as before, wbicli 
is 1*71, you may look for tbls number in tbe (a6/e, under 
tbe given rate, 5 per cent., and against it you will find tbe 
number of years. Am. 11 years. 

10. At 6 per cent, compound interest, in wbat time will 
$ 4 amount td $ 5^352 ? Ans. 5 years. 

Annuities at Compound Interest. 

IT 115. It may not be amiss, in tbis place, briefly to sbow 
tbe application of compound interest, in computing tbe 
amount and present worth of ammtiesi 

ksL Annuitv is a sum payable at regutar periods^ of one 
ear each, either for a certain number of yearSy or ditring the 

% of tbe pensioner, or forever. 

When annuities, rent;?, &c. are not paid at the time they 
becomb due.y they are said to be in arrears. 

Tbe slim of all tbe annuities, rents, &c. remaining un- 
paid, together with the interest on each, for the time they 
nave remained due, is called tbe amount. 

1. Wbat is tbie amount of an annual pension of $ 160, 
which has remained unpaid 4 years, allowing 6 per cent, 
compound interest ? 

The last yearns pension mil be $100, without interest; 
the last but one will be the amount of $ 100 for 1 year; Uie 
last but tioo the amount (compound interest) of $ 100 for 
2 years, and so on ; and the sum of these several tMuounts 
will be the answer. We have then a series of amounts^ that 
is, a geometrical series^ (IT 114,) to find the sum of all tiic 
termsi 

If tbe first term be 100, the number of terms 4, and the 
ratio 1*06, wbat is the sum of all the terms ? 
. Consult the rule, under IT 113, ex. 11. 

1^06* — 1 

— jgg X 100 =: 437*46. Ans. $ 437*45. 

Hence, when the annuity ^ the tune^ and rate per cent, are 
jfivenj to find the amount^ — ^Raise the ratio (tbe amount of 
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$ ly &e» for 1 year) to a power denoted by tbe numbor of 
years; from this power subtract 1 ; then divide the remai&-< 
der by the ratio, ku 1, and the quotient, multiplied by 
the annuity, will be the amount 

Note. The powers of the amounts,^ at 5 and 6 per cent, 
up to the 24th, may be taken from the tabhy under IT 91. 

2. What is the amount of an annuity of $ 50, it being t» 
arreais 20 years, allowing 5 per cent^ compound interest? 

Ans. $1663*29. 

3. If the annual rent of a house, which is $ 150, be in 
arrears 4 years, what is the amount, allowing 10 per cent, 
compound interest ? Am. $ 696'16r 

4. To how much would a salary of $500 per annum 
amount in 14 years, the money being improved at 6 per 
cent compound interest ? — — in 10 years ? — — in 20 
years ? -— in 22 years ? in 24 years ? 

Ans. to the last^ $ 26407*75. - 

IT 115. If the annuity is paid in advance, or if it be 
bought at the beginning of the first year, the sum which 
ought to be given for it is called the present worth. 

5. What is the present worth of an annual pension of 
$ 100, to continue 4 years, allowing 6 per cent compound 
interest ? 

The present worth is, evidently, a sum which, at 6 per 
cent compound interest, would, in 4 years, produce an amount 
equal to the amount of the annuity in arrears the same time.- 

By the la^t rule, we find the amount = $ 437*45, and by 
the directions under IT 114, ex, 4, we find die present worth 
= $346*51. Ans. $346*61. 

Hence, to find the present worth of any annuityy — ^Pirst 
find its amount in arrears for the whole time ; this anunmty 
divided by that power of the ratio denoted by the number of 
years, will give the present worth. 

6. What is the present worth of an annual salary of $ 100 
to continue 20 years, allowing 6 per cent ? Ans. $ 1246*22. 
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The operations under this rule being somewhat tediooSi 
we subjoin a 

TABI.E5 

Showing the present worth of $ 1, or 1 iB . annuity, at 6 and 
6 per cent, compound interest, for any number of years 
from 1 to 34. 

6percenL 
10*8276 
1145811 
11*46992 
11*76407 
12*04158 
12*30338 
12*55035 
12*78335 
13*00316 
13*21053 
13*40616 
13*59072 
13*76483 
13*92908 
14*08398 
14*22917 
14*36613 

It is evident, that the present worth of $ 2 annuity it 2 
times as much as that of $ 1 ; the present worth of $ 3 will 
be 3 times as much, &c. Hence, to find the present xoorth 
of any annuity^ at 6 or Q per cent.^ — ^Find, in this table, the 
present worth of $ I annuity, and multiply it by the given 
annuity^ and the product will be the present worth, 

7. What ready money will purchase an annuity of $ 150, 
to continue 30 years, at 5 per cent, compound interest ? 

The present worth of $ 1 annuity, by the table, for 
30 years, is $ 15*37245 ; tiierefore, 15*37245 X 150 =z 
jj 2305*867, -47W. 

8. What is the present worth of a yearly pension of $ 40, 
to continue 10 years, at 6 per cent compodud interest? 

' at 6 per cent ? — to continue 15 years .' — 20 
years? —25 years? —34 years? 

Ans.tolast^ $647<716. 
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Yeaw. 


5 per cent. 


6 per cent. | 


Yeara. 


5 per cent. 


1 


0*95238 


0*94339 


18 


11*68958 


2 


1*85941 


1*83339 


19 


12*08532 


3 


2*72325 


2*67301 


20 


12*46221 


4 


3*54595 


3*4661 


21 


12*82115 


5 


4*32948 


4*21236 


22 


13*163 


6 


5*07569 


4*91732 


23 


13*48807 


7 


5*78637 


5*58238 


24 


13*79864 


8 


6*46321 


6*20979 


25 


14*09394 


9 


7*10782 


6*80169 


26 


14*37518 


10 


7*72173 


7*36008 


27 


14*64303 


11 


8*30641 


7*88687 


28 


14*89813 


12 


8*86325 


8*38384 


29 


15*14107 


13 


9*39357 


8*85268 


30 


15*37245 


14 


9*89864 


9*29498 


31 


15*59281 


15 


10*37966 


9*71225 


32 


15*80268 


16 


10*83777 


10*10589 


33 


16*00255 


17 


11*27407 


10*47726 


34 


16*1929 



iS4t oik>MEiniticAL PkoGiLti^fmit. If If tf. 

When annuities do not commence till a eertain period <^ 
time has elapsed, or till some particular event has takea 
place, they are said to be in reversion. 

9. What is the present worth of $100 annuity, to b6 
continued 4 years, but not to commence till 2 years hence, 
allowing 6 per cent compound interest ? 

The present worth is evidently a sum which, at 6 per 
cent compound interest, would in 2 years produce an amount 
equal to the present worth of the annuity, were it to commence 
immediately. By the last rule, we find the present worth of 
the annuity, to commence immediately^ to be $346^51, and^ 
by directions under IT 114, ex. 4, we find the prei^ent worth 
of $ 346'51 for 2 years, to be $ 308*393. Ans. $ 308*393. 

Hence, to find the present worth of any annuity taken in 
reversion J at compound interest^ — ^First, find the present worthy 
to commence immediately^ and this sxim^ divided by the power 
of the ratio, denoted by the time in reversion^ will give the 
answer. 

10. What ready money will purchase the reversion of a 
ease of $ 60 per armmtj to continue 6 years, but not to com- 
mence till the end of 3 years, allowing 6 per cent, compound 
interest to the purchaser ? 

The present worth, to commence immediately, we find to 

be, $ 295*039, and '^^ = 247*72. Ans. $ 247*72. 

It is plain, the same result will be obtained by finding the 
present worth of the annuity, to commence immediately, 
and to continue to the end of the time, that is, 3 -j- 6 = 9 
years, and then subtracting from this sum the present worth 
of the annuity, continuing for the time of reversiony 3 years. 
Or, we may find the present worth of $ 1 for the two times 
by the table, and multiply their difference by the given an- 
nuity. Thus, by the table, 

The whole time, 9 years, = 6*80169 
The time in reversion, 3 years, = 2*67301 

Difference, = 4*12868 
60 



$247^72080 Am. 
11. What is the present worth of a lease of $ 100 to con- 
tinue 20 years, but not to commence till the end of 4 year*, 
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allowing 5 per cent ? what, if it be 6 years in rever- 

sion ? 8 years ? — — 10 years ? 14 years ? 

Ans.tolast, $629^426. 

tr 117i 12. What is the worth of a freehold estate, of 
which the yearly rent is $ 60, allowing to the purchaser 
6 per cent ? 

In this case, the annuity continues forever^ and the estate 
is evidently worth a sum, of which the yearly interest is equal 
to the yearly rent of the estate. The principal multiplied by 
the rate gives the interest ; therefore, the interest divided 
by the rate will give the principal ; 60 -5-*06 = 1000. 

Am. $1000. 

Hence, to find the present worth cf an annuity, continuing 
forever, — ^Divide the annuity by the rate per cent., and the 
quotient will be the present worth. 

Note. The worth will be the same, whether we reckon 
Hmple or tompound interest ; for, since a yearns ifiterest of the 
mice is the annuity^ the profits arising from that price can 
neither be more nor less than the profits arising from the an- 
nmiy, whether they be employed at simple or compound in- 
terest f 

13. What is the worth of $ 100 annuity, to Continue for- 
ever, allowing to the purchaser 4 per cent. ? allowing 

6 per cent ? 8 per cent ? 10 per cent ? 15 

per cent ? - ' 20 per cent ? Ans. to last, $ 600. 

14. Suppose a freehold estate of $ 60 per annum, to com- 
mence 2 years hence, be put on sale ; what is its value, al- 
lowing the purchaser 6 per cent ?. 

Its present worth is a suni which, at 6 per cent compound 
interest, would, in 2 years, produce an aniount equal to the 
worth of the estate if entered on immediately. 

-J— = $1000 = the worth, if entered on immediatelyi 

db 1000 
and ~|-Z5g2 = * 889'996, the present worth. 

The same result may be obtained by subtracting from the 
worth of the estate, to commence imnnediaiely, \he present worth 
of the annuity 60, for 2 years, the time of re VERsroN. Thus, 
by the table, the present worth of $ 1 for 2 years is 1*83339 
X 60 = 110'0034 = present worth of $60 for 2 years, 
and $ 1000 — $ 110'0034 = $889*9966, Ans. as before. 
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15. Wbat is the present worth of a perpetual annuity of 
$ 100, to commence 6 years hence, allowing the purchaser 
6 per cent compound interest ? what, if 8 years in re- 
version ? 10 years ? 4 years ? 15 years ? 

30 years ? Ans. (o lasty $ 462*755. 

The foregoing examples, in compound interest, have been 
confined to yearly payments ; if the payments are half year- 
ly, we may take half the principal or annuity^ half the rate per 
cent.^ and twice the number ofyearSy and work as before, and 
•0 for any other part of a year, 

QUESTIONS. 

1. What is a geometrical progression or series ? 2. What 
is the ratio ? 3. When the first term,* the ratio, and the num- 
ber of terms, are given, how do you find the- last term ? 
4. When the extremes and ratio ate given, how do you find 
the sum of all the terms ? 5. When the first term, the ratio, 
and the number of terms, are given, how do you find the 
amount of the series ? 6. When ihe ratio is afracHon^ how 
do you proceed ? 7. What is compounU interest 1 8. How 
does it appear that the amountSj arisins by Compound in^ 
terest, form a geometrical series 1 9. What is the raiw^ in 

compound interest ? the number of terms ? the 

first term? the last term? 10. When the rate, the 

time, and the principal, are given, how do you find the 
amomt ? 11. When A. R. and T. are given, how do you find 
P. ? 12. When A. P. and T. are given, how do you find R. ? 
13. When A^ P. and R. are given, how do you find T. ? 14. 
What is an annuity ? 15. When are annuities said to be in ar^ 
rears 1 16. What is the amoMwr/ 17. In a geometrical series^ 
to what is the amoimt of an annuity equivalent ? 18. How do 
you find the amount of an annuity, at compound interest ? 

1 9. Wh at is the present worth of an annuity ? how com- 
puted at compound interest ? how found by the table } 

20. What is understood by the term reversion ? 21. How 
do you find the present worth of an annuity, taken in revere 

sion ? by the table > 22. How do you find the present 

worth of a freehold estate^ or a perpetual aimuHy ? the 

same taken in retsersion ? by the table ? 
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pmEUMnrTATioiVi^ 

IT 118. Permutation is the method of finding how man^ 
different ways the order of any number of things may he 
varied or changed. 

1. Four gentlemen agreed to dine togethier so long m 
they could sit, every day, in a' different order or position ; 
how many days did they dine together ? 

Had there been but two of them, a and 6, they could sit 
only in 2 times 1 (1 X 2= 2) different positions, thus, 
a 6, and b a. Had th«re been threcy a, 6, and c, they could 
sit in 1 X 2 X 3 == 6 different positions ; for, beginning the 
order mth a, there wiH be 2 positions, viz. a b e^ and acb;- 
next, beginning with 6, there will be 2 posittonis, bacj and 
b c a; lastly, beginning with c, we have c a by and cba^ 
that is, in all, 1 X 2 X 3 = 6 different positions. In the 
9ame manner, if there be /ow, the dilierent positions will 
DC I X 2 X 3 X 4 z= ^4. Ans. 24 days* 

Hence, to find then^hnber of different changes or pertnu" 
tationSy of which any number of different things are capablej-^ 
Multiply continually together all the terms of the natural 
series of numbers, from 1 up to the given number, and the 
last prbduct will be the answer. 

2. How many variations may there be in the position of 
the nine digits ? Ans, 362880. 

3. A man bought 25 coWs, agreeing to pay for them 1 
cent for every different order in which they could all be 
placed ; how much did the cows cost him ? 

Ans. $155112100433309859840000. 

4. Christ Church, in Boston, has 8 bells ; how many 
changes may be rung upon them ? Ans. 40320. 



IT 119. 1.4 + 6x7 — 1=60. 

A line, or rtnctc^um, drawn over several numbers, signifies, 
that the numbers under it are to be taken jointly, or as one 
whole number. 
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2. 9 — 8 + 4 X 8 + 4 — 6z=bowmany? Am. 80« 



3. 7 + 4 — 2 + 3 + 40 X5=howmany? Am. 23a 



4. i±lizl21±zl ==how many ? Am. 34. 

2X2 ^ ^^ 

6. There are two numbers ; the greater is 25 times 78y 

and their difference is 9 times 15 ; their sum and product 

are required. 

Am. 3765 is their sum; 3539250 their products 

6. What is the difference betwee n thrice five and thirty, 
and thrice thirty-five ? 35 X 3 — 5 X 3 + 30 = 60, Am. 

7. What is the difference between six dozen dozen, and 
half a dozen dozen ? Am. 792- 

8. What number divided by 7 will make 6488 ? 

9. What number multiplied by 6 will make 2058 ? 

10. A gentleman went to sea at 17 years of age; 8 years 
after he had a son born, who died at Uie age of 35 ; afkr 
whom the father lived twice 20 years ; how old was the 
father at his death ? Ans. 100 year& 

11. What number is that, which being multiplied by 15 
the product will bef? f-i-15 = ^, An^ 

12. What decimal is that, which being multiplied by 15, 
the product will be '75 ? *75 -j- 15 = '05, Am. 

13. What is the decimal equivalent to ^ ? 

Am. '0285714. 

14. What fraction is that, to which if you add f , the sum 
will be f? Am. \^. 

15. What number is that, from which if you take f , the 
remainder will be ^ ? Am. f §. 

16. What number is that, vtthich being divided by f , the 
quotient will be 21 ? Am. 15J. 

17. What number is that, which multiplied by f pro- 
duces^? Am. |. 

18. What number is that, from which if you take j of 
Itself, the remainder will be 12 ? Am. 20. 

19. "Wliat number is that, to which if you add f of f of 
itself, the whole will be 20 ? Aa. 12. 

20., Whai number is that, of which 9 is the f part ? 

Am. 13^ 

21. A farmer carried a load of produre to maiket: he 
•old 780 lbs. of pork, at 6 cents per lb. ; 250 lbs. of eheese, 
at 8 cents per lb. ; 164 lbs. of butter, at 16 cents per lb. : 

Digitized by V^jOOQlC 



f 119. ^ MISCELLANEOUS EXAMPLES. 239 

in pay he received 60 lbs. of sugar, at 10 cents per lb. ; 15 
gallons of molasses, at 42 cents per gallon ; ^ barrel of mack- 
erel, at $ 3^75 ; 4 bushels of salt, at $ 1^25 per bushel ; and 
the balance in money : how much money did he receive ? 

Ans, $68'85. 
22. A farmer carried his grain to market, and sold 

75 bushels of wheat, at $ 1'45 per bushel. 

64 rye, ... $ *05 

142 com, ... $ ^50 

In exchange he received sundry articles : — 

8 pieces of cloth, each 

containing 31 yds., at $ V75 per yd. 

2 quintals of fish, ... $ 2'30 per quin. 

8hhds. of salt, ... $4<30perhhd. 



and the balance in money. 
How much money did he receive ? An$» $ 38^80. 

23. A man exchanges 760 gallons of molasses, at 37^ 
cents per gallon, for 66^ cwt. of cheese, at $ 4 per cwt ; 
how much will be the balance in his favour? Ans. $ 19. 

24. Bought 84 yards of cloth, at $1^25 perya»*d; how 
much did it come to ? How mauy bushels of wheat, a 
$ 1*50 per bushel, will it take to pay for it? 

Ans. to the last, 70 bushels. . 

25. A man sold 342 pounds of beef, at 6 cents per pound, 
and received his pay m molasses, at 37j- cents per gallon ; 
how many gallons did he receive ? Am. 54'72 ^lons* 

26. A man exchanged 70 bushels of rye, at $ *92 per 
bushel, for 40 bushels of wheat, at $ 1^37^^ per bushel, and 
received the balance in oats, at $'40 per bushel; how 
many bushels of oats did he receive ? Ans. 23|k 

27. How many bushels of potatoes, at 1 s. 6 d. per bushel, 
must be given for 32 bushels of barley, at 2 s. 6 d. per 
bushel? Ans. 53^ bushels. 

28. How much salt, at $ 1^50 per bushel, must be given 
in exchange for 15 bushels of oats, at 2 s. 3 d. per bushel ? 

Note. It will be recollected that, when the price and cost 
•re given, to find the quantity, they must both be reduced to 
the same denomination before dividing. Ans. 3} bushels. 

29. How much' wine, at % 2*75 per gallon, must be givtt 
m exchange for 40 yards •f cloth, at 7 s. 6 d. per yard ? 

Ans. 18^ gallons. 
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30. A liad 41 cwt of hops, at 30 s, per cwt, for whieli 
B gfkve him 20 iS . in money, aud the rest in pruaeSi at 5 d. 
per lb. ; how many prunes dW A receive ? 

Ans, 17 cwt 3 qrs. 4 lbs. 

81. A has linen cloth worth $'30 per yard; but, in bar- 
tering, he will have $ '35 per yard ; B has broaddoih worth 
$ 3'75 ready money ; at what price ought the broadcloth 
to be rated in bartering with A ? 

'30 : «35 : : 3'75 : $4'3T5, Ana. Or, '^ of 3'75 = 
$ 4^37^, Ans, The two operations will be seen to be ex- 
actly alike. 

32. If cloth, worth 2 s. per yard, cash, be rated in barter 
at 2 s. 6 d., how should wheat, worth 8 s. cash, be rated in 
exchanging for the cloth ? Ans. .10 s., or $ l'666f . 

33. If 4 bushels of corn cost $ 2, what is it per bushel ? 

Ans. $'50. 

34. If 9 bushels of wheat cost $ 13'50, what is that per 
bushel? An9. $1'50. 

35. If 40 sheep cost $ 100, what is that per head ? 

Ans, $2'50. 

36. If 3 bushels of oats cost 7 s. 6 d., how much are they 
per bushel ? ' As^. 2 s. 6 d., = $ '41|. 

37. If 22 yards of broadcloth cost 21 iS . 9 s., what is &e 
price per yard r Ans, 19 s. 6 d., = $ 3'25. 

38. At $ '50 per bushel, how much com can be bought 
for $2'00? Ans. 4 bushels. 

39. A man, having $ 100, would lay it out in sheep, at 
$ 2*50 apiece ; how many can he buy ? Ans, 40. 

40. If 20 cows cost $ 300, what is the price of 1 cow ? 
of 2 cows ? of 5 cows ? of 15 cows ? 

Ans. tothelast^ $235. 

41. If 7 men consume 24 lbs. of meat in one week, how 

much would 1 man consume in the same time ? 2 men ? 

5 men ? 10 men ? Ans. to the last^ 34f lbs. 

Note, Let the pupil also perform these questions by the 
rule of proportion. 

42. If I pay $ 6 for the use of $ 100, how much must I 
pay for the use of $ 75 ? Ans. $ 4'50. 

4?. What premium must I pay for the insurance of my 
house against loss by fire, at the rate of i per cent, that is, 
i dollar on a hundred dollars, if my house be valued at 
$2475? Am. $12'31»l. 
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44. What will be the insurance, per annum, of a store and 
contents, valued at $9876^40, at 1^ per centum? 

Ans. $148446. 

45. What commission must I receive for selling $478 
worth of books, at 8 per cent ? Ans. $ 38'24. 

46. A merchant bought a quantity of goods for $ 734, 
and sold them so as to gain 21 per cent. ; how much did he 
gain ? and for how much did he sell his goods ? 

Ans. to the last^ $ 888*14. 

47. A merchant bought a quantity of goods at Boston, for 
$ 500, and paid $ 43 for their transportation ; he sold them 
80 as to gain 24 per cent, on the whole cost ; for how much 
did he sell them? Airs. $673'32. 

48. Bought a quantity of books for $ 64, but ior cash a 
idiscount of 12 per cent, was made ; what did the books 
cost? Am. $56*32. 

49. Bought a book, the price of which was marked 
$ 4'50, but for cash the bookseller will sell it at 33^ per 
cent discount ; what is the cash price ? Ans. $ 3'00. 

50. A merchant bought a cask of molasses, containing 120 
gaUons, for $ 42 ; for how much must he sell it to gain 15 
per cent ? how much per gallon ? Atis. to lastj $ '40^. 

51. A merchant bought a cask of sugar, containing 740 
pounds, for $ 59*20 ; how must he sell it per pound, to gain 
25 per cent ? Am. $ 40. 

52. What is the interest, at 6 per cent^of $71 '02 for 17 
months 12 days ? Ans. $ 6478 -j-. 

63. What is tlie interest of $487*003 for 18 months ? 

Am. $ 43*83 +. 

64. What is the i^terest of $ 8*50 for 7 months ? 

Ans. $*297J. 

55. What is the interest of $ 1000 for 5 days ? 

Am. $*833i. 

56. What is the interest of $ *50 for IQ years ? 

Am. $*30. 

57. What is the interest of $84*25 for 15 mouths and 7 
days, at 7 per cent, ? Ans, $ 7*486 -f. 

58. What is the interest of $154*01 for 2 years, 4 monttia 
8Qd 3 davs, at 5 per cent. ? Am, $ 18^a. 

<59. What sum, put to interest nt G per cent^ mil, in 2 
j^ars and 6 months, annount to $ 150 P 

Noie. gee IF 85. Am- $130*434+* 

fp. I owe a man $ 475*50, to be paid in 16 montha wiw 

^ ■ ' " X ■ ' 
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out interest ; what is the present worth of that debt, the use 
of the money being worth 6 per cent. ? Ans. $ 440*277 -|- 

61. What id the present worth of $ 1000 payable in 4 
jnears and 2 months, discounting at the rate of 6 per cent ? 

Ans. $800. 

62. A merchant bought articles to the amount of $ 600, 
and sold them for $ 575 ; how much did be gain ? 

What per cent was his gain ? that is, How many dollars 
did he gain on each $ 100 which he laid put? If $500 
gain $75, what dotn $ 100 gain? Am. 15 percent 

63. A merchant bought cloth at $ 3'50 per yard, and sold 
it at $ 4*25 per yard ; how much did he gain per centum ? 

Ans. 21^ per cent 

64. A man bought a cask of wine, containing 126 gallons, 
for $ 283'50, and sold it out at the rate of $ 2^75 per gal- 
lon ; how much was his tchole gain ? how much per gal- 
lon ? how much per cent. ? 

Ans. His whole gain, $63'00; per gallon, $*50; which 
is 22f per centum. 

65. If $ 100 gain $ 6 in 12 months, in what tlmQ will it 
gain $4? $10? $14? 

Ans. to the last^ 28 months. 

66. In what time will $ 54*60, at 6 per cent, gain $ 2*18 ? 

Ans. 8 months. 

67. 20 men built a certain bridge in 60 days, but, it being 
carried away in a freshet, it is required how many men can 
rebuild it in 50 days. 

days. days. men. 

50 : 60 : : 20 : 24 men, An$, 

68. If a field will feed 7 horses 8 weeks, how long wilHi' 
feed 28 horses ? Ans. 2 weeks. 

69. If a field, 20 rods in length, must be 8 rods in width 
to contain an acre, how much in width must be a field, 16 
rods in length, to contain the same ? Ans. 10 rods. 

70. If I purchase for a cloak 12 yards of plaid f of a yard 
wide, how much hocking l^ yards wide must I have to line it ? 

Ans. 5 yards. 

71. If a inan earn $76 in 5 months, how long must he 
work tp earn $ 460 ? Ans. 30J months. 

92. A owes B $ 640, but, A not being worth so much 
money, B agrees to take $ *76 on a dollar ; what sum must 
B receive for the debt ? Ans. $.406. 

73. A cistern, whose capacity is 400 gallons^ is suppKed 
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by a pipe which lets in 7 gallons in 5 minntes ; but there is 
a leak in the bottom of the cistern which lets out 2 gallons 
in 6 minutes ; supposing the cistern empty, in what time 
would it be filled ) 

In 1 minute ^ of a gallon is admitted, but in the same time 
f of a gallon leaks out Am. 6 hours, 15 minutes. 

74. A ship has a leak which will fill it so as to make it 
sink in 10 hours ; il has also a pump which will clear it in 
15 hours : now, if they begin to pump when it begins to 
leak, in what time will it sink ? 

In 1 hour the ship would be ^ filled by the leak, but in 
the same time it would be -^ emptied by the pump. 

Ans. 30 hours. 
. 75. A cistern is supplied by a pipe which will fill it in 
40 minutes ; how many pipes, of the same bigness, will fill it 
in 5 minutes ? Ans. 8. 

76. Suppose I lend a friend $500 for 4 months, he 
promising to do me a like favour ; some time afterward, I 
have need of $ 300 ; how long may I keep it to balance the 
former favour ? Ans. 6 J months. 

77. Suppose 800 soldiers were in a garrison with pro- 
visions sufficient for 2 months ; how many soldiers must de- 
part, that the provisions may serve them 5 months ? 

Ans. 480. 

78. If my horse and saddle are worth $ 84, and my horse 
be worth 6 times as much as my saddle, pray what is the 
value of my horse ? Ans. $ 72. 

79. Bought 45 barrels of beef, at $ 3^50 per barrel, among 
which are 16 barrels, whereof 4 are worth no more than 3 
of the others; how much must t pay ? Ans. $ 143*50. 

80. Bought 126 gallons of rum for $110; how much 
water must be added to reduce the first cost to $ '75 per 
gallon ? 

Note. If $ *75 buy 1 gallon, how many gallons will $ 110 
buy? ^ns. 20§ gallons. 

81. A thief, having 24 miles start of the officer, holds his 
way at the rate of 6 miles an h^ur; the officer pressing on 
after him at the rate of 8 miles an hour, how muth do<*s he 
gain in 1 hour? how long before he will overtake tht? thief? 

Am, 12 hours. 

82. A hare starts 12 rods before a hound, but is uot per- 
ceived by him till she has been up 1^ minutes ; she scuds 
away at the rate of 36 rods a minute, and the dog, on view, 
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makes after, at the rate of 40 rods a luinutc ; how long wilt 
the course hold ? and what distance \nll the dog run ? 

An$. 14^ minutes, and he will run 570 ro<^ 

83. The hour and minute hands of a watch are exaeti^ 
together at 12 o'clock ; when are they next together ? 

In I hour the minute hand passes over 12 f^aces, and the 
hour hand over 1 space ; that is, the minute hand gains upon 
the hour hand 1 1 spaces in 1 hour ; and it must gain 12 
spaces to coincide with it Am, 1 h. 6 m. 2T^ s. 

84. There is an island 20 miles in circumference, and 
three men start together to travel the same way ahout it ; A 
goes 2 miles per hour, B 4 miles per hour, and C 6 miles 
per hour ; in what time will they come together again ? 

Ans, 10 hours. 

85. There is an island 20 miles in circumference, and 
two men start together to travel around it; A travels 2 miles 
per hour, and B 6 miles per hour ; how long before they will 
again come together ? 

^ B gains 4 miles per hour, and must gain 20 miles to cveip- 
' take A ; A and B will therefore be together once in eveiy 
5 hours.. 

86. In a river, supposing two boats start at the same time 
from places 300 miles apart ; the one proceeding up stream 
is retarded by the current 2 miles per hour, while that mov- 
ing down stream is accelerated the same ; if both be pro- 
pelled by a steam engine, which would move them 8 miles 
per hour in still water, how far from each starting place will 
the boats meet ? 

Am* 112| miles from the lower place, and 187^ miles 
from the upper place. 

87. A man bought a pipe (12^ gallons) of wine for 
$ 275 ; he wishes to fill 10 bottles, 4 of which contain 2 
quarts, and 6 of them 3 pints each, and to sell the remainder 
so as to make 30 per cent, on the first cost ; at what rate 
per gdluii must he sell it ? Ans. $ 2*936 -f-. 

88. Thomas sold 150 pine apples at $'33^ apiece, and 
reeaivcd as muen r^coey as Harry received for a certain 
number of waternieloQS at $ '25 apiece ; how much money 
did each receive j and how many melons had Harry ? 

Ans. $ 50, and 200 melons. 

8S. Tlie third part of an army was killed, the fourth part 

taken prisoners, and 1000 fled ; how many were in this army ^ 

This and the eighteen following questions are uftuaUl^ 
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wrought by a rule called Position, but they are more easily 
solved on general principles. Thus, i + i =^ t^j ^^ ^^ 
army; therefore, 1000 is ^ of the whole number of men; 
and, if 5 twelfths be 1000, how much is 12 twelfths, or the 
whole ? Ans, 2400 men. 

90. A farmer, being asked how-many sheep be had, an- 
swered, that he had them in 5 fields ; in the first were ^ of his 
flock, in the second }, in the third ^, in the fourth ^, and 
in the fifth 450 ; how many had he ? Ans, 1200. 

91. There is a pole, ^ of which stands in the mud, ^ in 
the water, and the rest of it out of the water ; required the 
part out of the water. Ans. -fy. 

92. If a pole be ^ in the mud, ^ in the water, and 6 feet 
out of the water, what is the length of the pole ? Ans. 90 feet 

93. The amount of a certain school is as follows : ^ of 
the pupils study grammar, j^ geography, -^j arithmetic, j^ 
learn to write, and 9 learn to read : what is the number of 
each? 

Ans. 5 in grammar, 30 in geography, 24 in arithmetic ; 
12 learn to write, and 9 learn to read. 

94. A man, driving his geese to market, was met by 
another, who said, "Good morrow, sir, with your hundred 
geese ;" says he, " I have not a hundred ; but if I had, in ad- 
dition to my present number, one half as many as I now 
have, and 2^ geese more, I should have a hundred :" how 
many had he ? 

100 — 2} is what part of his present number ? 

Ans. He had 65 geese. 

95. In an orchard of fruit trees, J of them bear apples, 
> pears, J plums, 60 of them peaches, and 40, cherries ; 
how many trees does the orchard contain ? Ans, 1200. 

96. In a certain village, i of the houses are painted white, 
^ red, ^ yellow, 3 are painted green, and 7 are unpainted; 
how many houses in the village ? Ajis. 120. 

97. Seven eighths of a certain number exceed four fifties of 
the same number by 6 ; required the number. 

i — f = ^; consequently, 6 is ^ of tlie required iiunt- 
ber. A Jit. 80. 

98. What number is that^ to which if ^ of itself be added, 
(he sum will be 30 ? Ans. 25, 

99. What number is that, to which if its J and I be added, 
the sum will be 84 ? 

84=l-{-4 + i = J times the required nurabcn Ans. 4S. 
X * 
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100. What number is that, which, being increased by f and 
f of itself^ and by 22 more, will be made three times €t§ 
much ? 

The number, being taken I, f , and f times, will make 2^ 
times, and 22 is evidently what that wants of 3 times. 

Ans. 30. 

101. What number is that, which being increased by f, f 
and f of itself, the sum will be 234f ? Ans. 90. 

102. A, B, and C, talking of their ages, B said his age 
was once and a half the age of A, and C said his age was 
twice and one tenth the age of both, and that the sum of 
their ages was 93 ; what was the age of each ? 

Am. A 12 years, B 18 years, C 63 years old. 

103. A schoolmaster, being asked how many scholars he 
had, said, ^^ If I had as many more as I now have, } ^ many, 
^ as many, ^ and j as many, I should then have 435 ;'' what 
was the number of his pupils ? Ans. 120. 

104. A and B commenced trade with equal sums of 
money ; A gained a sum equal to 4 of his stock, and B lost 
$ 200 ; then A's money was double that of B's ; what wa» 
the stock of each ? 

By the condition of the question, one half of f , that is, f 
of the stock, is equal to | of the stock, less $ 200 ; conse- 
quently, $ 200 is ^ of the stock. Ans. $ 600. 

105. A man was hired 50 days on these conditions, — that, 
for every day he worked, he should receive $ '76, and, for 
every day he was idle, he should forfeit $ *25 ; at the ex- 
piration of the time, he received $ 27'60 ; how many days 
did he work, and how many was he idle ? 

Had he worked every day, his wages would have been 
$ '75 X 60 = $ 37'50, that is, $ 10 more than he received ; 
but every day he was idle lessened his wages $ '75 -f- $ '^ 
:=r $ 1 ; consequently he was idle 10 days. 

Ans. He wrought 40, and was idle 10 days. 

106. A and B have the same income ; A saves | of his ; 
but B, by spending $ 30 per annum more than A, at the end 
of 8 years finds himself $ 40 in debt ; what is their incomO| 
and what does each spend per annum ? 

Ans. Their income, $ 200 pjr annum ; A spends $ 176, 
and B $ 205 per annum. 

107. A man, Ijing at the point of death, left to his three 
sons his property; to A ^ wanting $20, to B f , and to C 
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the rest, which was $10 less than the share of A; whal 
was each one's share ? Ans, $ 80, $ 50.and $ 70. 

108. There is a fish, whose head is 4 feet long ; his tail 
h as long as his head and ^ the length of his hody, and his 
hody is as long ai^ his head and tail ; what is the length of 
the fish ? 

The pupil will perceive, that the length of the hody is ^ 
Ae length of the fish. Ans. 32 feet. 

109. A can do a certain piece of work in 4 days, and B 
can do the same work in 3 days ; in what time would hoth, 
working togethei, perform it ? Ans. l^ days. 

110. Three persons can perform a certain piece of work in 
the follomng manner : A and B can do it in 4 days^ B and 
C in 6 days, and A and C in 5 days : in what time can they 
all do it together ? Ans. 3^ days. 

111. A and B can do a piece of work in 5 days ; A can do 
it in 7 days ; in how many days can B do it ? Afis. 17^ days. 

112. A man died, leaving $ 1000 to he divided between 
bis two sons, one 14, and the other 18 years of age, in such 
proportion, that the share of each, being put to interest at 6 
per cent., should amount to the same sum when they should 
arrive at the age of 21 ; what did each receive ? 

aijw. The elder, $546*153+; the younger, $453'846+. 

113. A house being let upon a lease of 5 years, at $60 
per annum, and the rent being in arrear for the whole time, 
what is the sum due at the end of the term, simple interest 
being allowed at 6 per cent. ? Ans. $ 336. 

114. If 3 dozen pair of gloves be equal in value to 40 
yards of calico, and 100 yards of calico to three pieces of 
satinet of 30 yards each, and the satinet be worth 50 
cents per yard, how many pair of gloves can be bought for 
$ 4 ? Ans. 8 pair. 

115. A, B, and C, would divide $ 100 between them, so 
as that B n^ay have $ 3 more than A, and C$4 more Uian 
B ; hbw much must each man have ? 

Ans, A $30, B $33, and C $37. 

1 16. A man has pint bottles, and half pint bottles ; how 

much wine will it take to fill 1 of each sort ? how 

much to fill 2 of each sort ? how much to till 6 of each 

sort? 

117. A man would draw off 30 gallons of wine into 1 
mot and 2 pint bottles, of each an equal number.; how 
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many botUoa will it take^ of each kmd, to contain the 30 
gallons? ' Ans. 80 of eadk 

118. A merchant has canisters, some holding 5 pounds^ 
some 7 pounds, and some 12 pounds ; how many, of each 
an cquEil number, can be filled out of 12 cwt 3 qrs. 12 lbs. 
of tea > Ans. 60. 

11 9> If 16 grains of silver make a thimble, and 12 pwts. 
make a tcasspoon, how many, of each an equal number, can 
be made froml5oz. 6 pwts. of siher? Ans. 24 of each. 

120* Let 60 cents be divided among three boys, in such 
a manner tlaC, as often as the first has 3 c.^nts, the second 
shiill imve 5 cents, and the third 7 c^nts ; how many cents 
will each rticeive ? Ans. 12, 20, and 28 cents. 

121. A E^entleman, having 50 shillings to pay among his 
labourers for a day's work, would give to every boy 6 d., to 
every woman 8 d., and to every man 16 d. ; the number of 
boys, women, and men, was the same ; I demand the nnmher 
of each, Ans. 20. 

122. A gentleman had 7 £. 17 s. 6 d. to pay among his 
labourt^rs ; to every boy he gave 6 d., to every woman 8 d., 
and to every man 16 d. ; and there were for every boy three 
women, and for every woman two men; 1 demand the nuna- 
bcr of each, Ans. 15 boys, 45 women, and 90 men. 

1 23. A farmer bought a sheep, a cow, and a yoke of oxen 
for $ 82^50 ; he gave for the cow 8 times as much as for 
ihc sheep, and for the oxen 3 times as much as for the cow ; 
how much did he give for each ? 

Afis, For the sheep $ 2'50, the cow $ 20, and the oxen 
$60. 

124. There was a farm, of which A owned f, and B ^, 
the farm w;is sold for $1764; what was each one's share 
of the money ? Ans. A's $ 604, and B's $ 1260. 

125. Four men traded togetlier on a capital of $3000, of 
whieli A put in ^, B ^, C ^, and D -j^ ; at the end of 3 yeara 
they had gained $2364; what was each one^s share of the 
gain ? ( A's $ 1182. 

. ) B's $ 691. 

jl -^^^ ) C's $ 394. 

(I ( D's $ 197. 

126- Three merchants accompanied ; A furnished f of 

the capital, B f, and C the rest; they gam $ 1250 ; what 
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part of the capital did C furnish, and what is er&ch Ofne'a 
ahare of the gain ? 

Ans. C furnished ^ of the capital ; and A's shaare of the 
gain was $600, B's $468'75, and C's $281'25. 

127. A, B, and C, traded in company ; A put in $ 500, B 
$^50, and C 120 yards of cloth ; they gained $332'50, of 
which C's share was $ 120 ; what was the value of C's 
cloth per yard, and what was A and B's shares of the 
gain? 

Note. C's gain, being $ 120, is Jf Jg J = ^ of the whole 
gain : hence the gain of A and B is readily found ; also the 
price at which C's cloth was valued per yard. 

(C's cloth, per yard, $ 4. 
Ans, < A's share of the gain, $ 125. 
fB'sdo. $S7W. 

128. Three gardeners, A, B, and C, having bought a 
piece of ground, find the profits of it amount to 120iS. per 
annum. Now the sum of money which they laid down was 
in such proportion, that, as often as A paid 5£ ., B paid 7£ ., 
and as often as B paid 4iS., C paid 6jS. I demand hov/ 
much each man must have per annum of the gain. 

Note. By the question, so often a* A paid 5<^ ., C paid J of 
rf£. Ans. A26i3. 13 s. 4 d,, B 37 Jg. 6 s. 8 d., C b6£. 

129. A gentleman divided his fortune among his soiSy 
giving A 9^. as often as B 5j£., and C S£. as often as B 
7£.; C's dividend was 1537|i^.j to what did the whole 
estate amount? Aiis. 11583iJ. 8 s. 10 d. 

130. A and B undertake a piece of work for $54, on 
which A employed 3 hands 5 days, and B employed 7 hands 
3 days ; what part of the work was done by A, what part 
by B, and what was each one's share of the money ? 

Ans, AT^andBT^^; A's money $22*50, B's $3^50. 

131. A and B trade in company for one year only; on 
the first of Januar}', A put in $ 1200, but B could not 
put any money into the stock ifntil tho first of ApnJ; what 
did he then put in, to have an equal share with A at the end 
of the year? Aiis. (ji 1600* 

132. A, B, Cj and D, spent 35 s. fit a reckonhifj, and, be- 
ing a little dipped, agreed that A should pay §,3^,0^, 
and D ^ ; what did each pav in this proportion ? 

Am. A 13 s. 4 d., B 10 s., C 6 s- 8 d,, and 1> 5 s. 

133. There are 3 horses, belouj^ing to '6 lueii, employed tM 
..dtttw a load of plaster from Boston to Windsor for $ 26^45^ 
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A and B's horses together are supposed to do f of the 
work, A and C's -fijj B and C's ^^ ; they are to be paid 
proportionally ; what is each one's share of the money ? 

(A's $ll'oO (=it.) 
A-18. { B's $ 5'75 (= ^.) 
i C's $ 9^20 (= j/VO 
Proof, $ 26*45. 

134. A person, who was possessed of f of a vessel, sold 
{^ of his share for 375 iS . ; what was the vessel worth ? 

Jjuf. 1600 JB. 

135. A gay fellow soon got the better of ^ of his for^ 
tune ; he then gave 1500iS . for a commission, and his profu- 
sion continued till he had but 450 iS. left, which he found to 
be ju^t f of his money, after he hiad purchased his commis- 
sion ; what was his fortune at first ? Ans. Z1SQ£ . 

136. A younger brother received 1560 iS., which waiB just -t^ 
of his elder brother's fortune, and b^ times the eider brother's 
fortune was f as much again as the father was worth ; pray, 
what was the value of his estate ? Ans. 19165i^ . 14 s. 3f d. 

137. A gentleman led his son a fortune, -f^ of which he 
spent in three months; f of f of the remainder lasted him 
nine months longer, when he had only 537 iS . left ; what 
"was the sum bequeathed him by his father ? 

Ans. 2082iB. 18 s. 2fV d. 

138. A cannon ball, at the first discharge, flies about a 
mile in e^yht seconds ; at this rate, how long would a ball 
be in pt^ssing from the earth to the sun, it being 95173000 
miles distant ? 

Ans. 24 years, 46 days, 7 hours, 33 minutes, 20 seconds. 

139. A general, disposing his army into a square battalion, 
found he had 231 over and above, but, increasing each side 
with one soldier, he wanted 44 to fill up the square ; of how 
many men did his army consist ? Ans. 19000. 

140. A and B cleared, by an adventure at sea, 45 guineas, 
which was 35 i£. per cent, upon the money advanced, and 
with which they agreed to purchase a genteel horse and 
carriage, whereof they were to have the use in proportion 
to the sums adventured, which was found to be 11 to A ^ as 
often as 8 to B ; what money did each adventure ? 

A*is. A 104 JB. 4 s. 2|t d., B 76£. 15 s. 9^5 d. 

141. Tubes may be made of gold, weighing not more 
Aan at the rate of ^^^ of a grain per foot ? what would be 
*H weight of tuch a tube, which would extend across the 
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Atlantic from Boston to London, estimating the distance a| 
3000 miles ? Am. 1 lb. 8 oz. 6 pwts. 3^^ gra, 

142. A military officer drew up his soldiers in rank and 
file, having the number in rank and file equal ; on being 
reinforced with three tinges his first number of men, he 
placed them all in the same form, and then the number in 
rank and file was just double what it was at first ; he was 
again reinforced with three times his whole number of men, 
and, after placing them all in the same form as at first, his 
number in rank and file was 40 men each ; how many men 
had he at first ? Ans, 100 men. 

143. Supposing a man to stand 80 feet from a steeple, and 
that a line reaching from the belfry to the man is just 100 
feet in leng[tli ; the top of the spire is 3 times as high above 
the ground as the steeple is; what is the height of the 
spire ? and the length of a line reaching from the top of th« 
spire to the man ? See IT 109. 

Ans. to last, 197 feet, nearly. 

144. Two ships sail from the same port ; one sails direct- 
ly east, at the rate of 10 miles an hour, and the other direct- 
ly south, at the rate of 7J miles an hour ; how many miles 

i^art will they be at the end of 1 hour ? 2 hours ? 

24 hours ? 3 days ? Ans. to last, 900 mile& 

145. There is a square field, each side of which is 50 
rods ; what is the distance between opposite comers ? 

^ Ans. 70'71 + rods. 

146. What is the area of a square field, of which the op- 
posite corners are 70*71 rods apart ? and what is the length 
of each side ? Ans. to last, 50 rods, nearly. 

147. There is an* oblong field, 20 rods wide, and the dis* 
tance of the opposite corners is 33 j rods ; what is the length 
of the field ? its area ? 

Ans. Length, 26 J rods; area, 3 acres, 1 rood, 13^. rods. 

148. There is a room 18 feet square ; how many yards 
<rf carpeting, 1 yard Avide, will be required to cover the floor 
of it ? 182 — 324 ft. z=i 36 yards. Ana. 

149. If the floor of ^ square room contain 36 square 
ymdSy how many feet does it measure on each side ? 

Ans. ISfeetu 
When one side of a square is given, how do you find its 

area, or superficial contents ? 

mien the atea, or supetficial contents, of a square is glvas, 

\^om do you find one side 1 
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150. If an oblong piece of ground be SO rods long ind 
20 rods wide, what is its area ? 

Note, A ParaUelogramj or ObUmgy 
has its opposite sides e^xoZ and j^oiv 
a//t'/, but the adjacent sides unequaL 
Thus A B C D is a parailelograin^ 
and also £ F C D, and it is easy 
to see, that the contents of both are 
equai. Am* 1600 rods,= 10 acre^. 

151. What is the len^ih of an oblong, or parallelogram, 
whose area is 10 acres, and whose breadth is 20 rods? 

. ^ Ans. 80 rods. 

152. If the area be 10 acres, and the length 80 rods, 
what is the other side ? 

When the length and breadth are giveili, how do yon find 
the area of an oblong, or parailelogram ? 

When the area and (me side are gi^n, how do you find 
the other side ? / 

153. If a board be 18 inches w^e at one end, and 10 
inches wide at the other, what is th6 mean or average width 
oi the board ? Ans. 14 inches. 

When the greatest and least width axe given, how do you 
find the mean width ? 

154. How many square feet in a board 16 feet long, 1*8 
feet wide at one end, and 1*3 at the other ? 

Mean width, V^ + ^'^ = 1*55 ; and 1*65 X 16 = 24*8 
feet, Ans. ^ 

155. What is the number of square feet in a board 20 
feet long, 2 feet wide at one end, and running to a point at 
the other ? > Ans. 20 feet 

How do you find the contents of a straight edged board, 
-when one end is widei than the other ? 

If the le;igth be in feet^ and the breadth in feet, in what 
flenomination -will the product be ? 

If the length be feet^ and the breadth incheSy what parts of 
4»yfl|o< will be the product? 

156. There is an oblong field, 40 rods long and 20 rod/i 
wide ; if a straight line be drawn from one comer to the op- 
posite conier, it will be divided into two eqyal rigju-anf^ed 
iiiangles ; what is the area of each ? 

Ans. 400 square rods :;= 2 acres, 2 fogds 

Digitized by VjOOQIC 




f 119. msccLLAiifiCKrs sxahplu. S59 

157. What is the area of a triangle, of which the ha$€ b 
30 rods, and tlie perpefitUcular IrO rod8? Ans. 160 rodt« 

158. If the area be 150 rods, and the base 30 rods, what 
18 the perpendicular ? Ans. 10 rods. 

159. If the perpendicular be 10 rods, and the area 150 
rods, what is the base ? . Ans. 80 rods. 

When the legs (the biue and perpendicular) of a right- 
angled triangle are given, how do you find its areal 

When the area and one of the legs are given, how do you 
find the other leg ? 

Note. Any triangle may be divided into two rigTu^angUd 
triangles, by drawing a perpendicular from one comer to the 
opposite side, as may be seen by the annexed figure. 

Here A B C is a triangle, di** 
vided into two right-angled trian- 
gles, A d C, ard i/ B C ; there- 
fore the whole hase^ A B, multi- 
plied by om half the perpendicular 
d C, will give^ the area of the 
whole. If A B = 60 feet, and 
<| C =: 16 feet, what is the area ? Ana. 480 feet. 

160. There is a triangle, each side of which is 10 feet; 
what is the length of a perpendicular from one angle to 
its opposite side ? and what is the area of the triangle ? 

Note. It is plain, the perpendicular will divide Sie oppo* 
site side into two eqtud porta. See ^109. 

Ana. Perpendicular, 8^66 -|- feet; area, 43^3 -f-feet» 

161. What is the solid contents of a cube measuring 6 
feet on each side ? Ana. 216 feet 

When one aide of a cube is given, how do you find its 
aoUd conlteiUal 

When the aellid eontenia of a cube are ^ven, how do you 
find one aide of it ? ^ 

162. How many cubic inches in a brick which is 8 incliea 
long, 4 inches wide, and 2 inches t^ck ? — — in 2 bricks ? 
in 10 bricks ? Ana. to laatj 640 cubic inches. 

163. How many bricks in a cubic foot ? in 40 cubic 

feet ? — in 1000 cubic feet ? Ana. to laat. 27000. 

164. How many bricks will it take to build a wall 40 feet 
in length, 12 feet high, and 2 fetet thick ? Ana. 25^!0. 

166. If a wall be 150 bricks, = 100 feet, in length, and 
4 bricks, = 16 indies, in thickness, how many brkka wSl 

kjf one course? 2 courses? 10 courses? If thft 

Y 
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wall be 48 courses, = 8 feet, high, how many bricks will 
buDd it ? 150 X 4 = 600, and 600 X 48 == 28800, Ans. 

166. The liver Po is 1000 feet broad, and 10 feet deep, 
and it runs at the rate of 4 miles an hour ; in what time 
will it discharge a cubic mile of water (reckoning 6000 
feet to the mile) into the sea? Ans. 26 days, 1 hour. 

167. If the country, which supplies the river Po with 
water, be 380 miles long, and 120 broad, aijd the whole 
land upon the stu-face of the earth be 62,700,000 square 
miles, and if the quantity of water discharged by the rivers 
into the sea be every where proportional to the extent of 
land by which the rivers are supplied; how many times 
greater than the Po will the whole amou^t of the rivers be ? 

Ans. 1375 times. 

^ 168. Upon the same supposition, what quantity of water, 

altogether, will be discharged by all the rivers into the sea in 

a year, or 3<55 days? Ans. 19272 cubic miles. 

169. If the proportion of the sea op the surface of the 
earth to that of land be as 10^ to 5, and the mean depth of 
the sea be a quaiter of a mile ; how many years would it 
take, if the ocean were empty, to fill it by the rivers running 
at the present rate ? Ans. 1708 years, 17 days, 12 hours. 

170. If a cubic foot of water weigh 1000 oz. avoirdupois, 
and the weight of mercury be 13^ times greater than of 
water, and the height of the mercury in the barometer (the 
weight of which is equal to the weight of a column of air 
on the same base, exteoiding to the top of the atmosphere) 
be 30 inches ; what will be tlie weight of the air upon a 

square foot? a square mile? and what will be the 

whole weight of the atmosphere, supposing the size of the 
earth as in questions 166 and 168 ? 

Ans. 2 109 '375 lbs. weight on a square foot 

52734375000 mile. 

10249980468750000000 of the whole atmofiphere. 

171. If a circle be l^eet in diameter, what is its circum- 
ference ? 

Note. It is found by calculiation, that the circumference of a 
circle measures about 3^ times as much as its diameter^ or, 
more accurately, in decimals, 3'14159 times. Ans. 44 feet 

172. If a wheel measure 4 feet across from side to side, 
bow many feet around it ? An^i-lH^ feet 

173. If the diameter of a circular pond be 147 feet, what 
i« Us circumference? Ans, 462 feet 
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174- What is the diameter of a circle, w hose circiimfe- 
rcDce is 462 feet? Ans. 147 feet 

175. If the distance through the centre of the earth, from 
side to side, be 7911 miles, how many miles around it? 

7911 X 344159 = 24853 square miles, nearly, Ans. 

176. What is the area or contents of a circle, whose diam- 
etfer is 7 fe^^t, and its circumference 22 feet ? 

Note. The area of a circle may be found by multiplying 
J the diameter into ^ the drawiference. Ans. 38j square feet. 

177. What is the area of a circle, whose circumference is 
176 rods ? Ans. 2464 rods. 

178. If a circle is drawn %vithin a square, containing 1 
square rod, what is the area of that circle ? 

Note. The diameter of the circle b»^ing 1 rod, the circum- 
ference will be 344159. Ans. '7854 oH a square rod, nearly. 

Hence, if we square the diameter of any circle, and multi- 
ply the square by *7854, the product will be the area of the 
circle. 

179. What is the area of a circle whose diameter is 10 
rods? 102 X '7854 z= 78*54. Am. 78'54 rods. 

180. How many square inches of leather will cover a 
ball 3^ inches in diameter ? 

Note. The area of a globe or ball is 4 times as much as 
the area of a circle of the same diameter, and may be found, 
therefore, by multiplying the uohole circumference into the 
whole diameter. Ans. 38^ square inches. 

181. What is the number of square miles on the surface 
of the earth, supposing its diameter 791b miles? 

7911 X 24853 = 196,612,083, Ans. 

182. How many solid inches in a ball 7 inches in diame- 
ter? 

Note. The solid contents of a globe are f»und by multiply- 
ing its area by ^ part of its diameter. 

Ans. 179f soliti inches. 

183. What is the number of cubic miles in the earth, 
supposing its diameter as above ? 

Ans. 259,233,0M,435 miles. 

184. What is the capacity, in cubic inches, of c hollow 
globe 20 inches in diairieter, and how much wine w.«l it 
eontain, 1 gallon being 231 cubic inches? 

Ans. 4188*8 -f- cubic inches, and 18*13 -|- gallons. 

185. There is a round log, all the way of a bigness ; the 
areas of the circular ends of it are each 3 square feet; 
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how mmy Bolid feet does 1 foot in length of this log eon- 

tain? 2 feet ID length? 3 feet? —-10 feel? 

A solid of this form is called a Cylindef, 

How do you find the solid content of a cylinder, when 
the areu of one endj and the lenf/ih are given ? 

186. What is the solid content of a round stick, 20 feef 
long and 7 inches through, that is, the ends being 7 incher 
in diameter ? 

Find the ar^a of one eudy as before taught, and multiply it 
bythe/«?^M. Ana. 6'347 f- cubic feet 

If you multiply square inches by inches in lengthy what 

parts of a foot will the product be ? if square inches by 

feet in length, what part ? 

187. A buf hel measure is 18^5 inches in diameter, and 8 
inches deep ; how many cubic inches does it contain ? 

Ans. 2150*4 +. 

It is plain, from the above, that the solid content of all 
bodies, which are of uniform bigness throughout, whatever 
may be the form of the ends, is found by nsuliiplying t&« 
area of one end into its heigJu or length. 

Solids which decrease gradually from the base till they 
come to a point, are generally called Pyrwmds. If the base 
be a square, it is called a square pyramid; if a triangle, a 
triangular pyramid ; if a circle, a circular pyramid^ or a cone* 
The point at the top of a pyramid is called the vertex^ and 
a line, drawn from the vertex perpendicular to the hase^ b 
called the perpendicular height of the pyramid. 

The solul content of any pyramid may be found by multi- 
plying the area of the hose by ^ of the perpendicular height, 

188. What is the solid content of a pyramid whose oase 
is 4 feet square, and the perpendicular height 9 feet ? 

42 X t = 48. Ans. 48 feet. 

189. There is a cone^ whose height is 27 feet, and whoae 
hose is 7 feet in diameter ; what is its content ? 

Ans. 346^ feet 

190. There is a cask, whose head diameter is 25 inchea, 
fiung diameter 31 inclies, and whose length is 36 inches; 

how many wine gallons does it contain ? how many 

beer gallons ? 

Note. The mean diameter of the cask may be found hf 
adding 2 thirds, or, if the staves be but little curving, 6 
tenths, of the differenee between Uie bead and bung diarae* 
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USiSy to tbe head diameter. The cask will then be reduced 
to a cylinder. 

NoW) if the square of the mean diameter be multiplied hj 
*T854, (ex. 177,) the product will be the area of one end, 
and that, multiplied by the length, in inches, will give the 
«olid content, in cubic inches, (ex. 185,) which, divided 
by ^31, (note to table, winoKneas.) will give the content in 
wine gallons, and, divided by 282, (note to table, beer meas.) 
will give the content in ale or beer gallons. 

In this process we see, that the square of the mean diune- 
ter will be multiplied by *7854, and divided, for wine gal- 
lons, by 231. Hence we may contract the operation by 
only multiplying by their quotient C-J|^*- = *0034 ;) that is, 
by H)034, (or by 34, pointing off 4 figures from the product 
for decimals.) For the S8m:ie reason we may, for beer gal- 
lons, multiply by (i^%|* = *0028, nearlyy) <0028, &c. 

Hence this concise Rule, for guaging or measuring casksy — 
Multiply the square of Hie mean diameter by the length; mul- 
tiply this product by 34 for vnne, or by 28 for beer^ andy point^ 
ing off four decimals^ the product will be the content in gaUons 
aaid decimals of a gallon. 

In the above example, the bung diameter, 31 in. — 25 in. 
the head diameter = 6 in. difterence, and f of 6 = 4 inches; 
25 in. -{- 4 in, z=. 29 in. mean diameter. 

Then, 292 — ^41^ and 841 X 36 in. = 30276. 
TliPn J ^^276. X 34 = 1029384. Ans. 102^9384 wine gals. 
^^^^9 ^ 30276 X 28 = 847728. Ans. 84'7728beer gals. 

191. How many wine gallons in a cask whose bung diame- 
ter is 36 inches, head diameter 27 inches, and length 45 
inches ? Ans. 166*617. 

192. There is a lever 10 feet long, and the fulcrum^ or 
prop, on which it turns, is 2 feet from one end ; how many 
pounds weight at the end, 2 feet from the prop, will be bal- 
anced by a power of 42 pounds at the other end, 8 feet from 
the prop ? 

Note, In turning around the prop, the end of the lever 8 
feet from the prop will evidently pass over a space of 8 inches. 
viiiie the end 2 feet from the prop passes over a space of 
2 inches. Now, it is a fundamental principle in mechanics, 
that the weight and power will exactly balance each othsTy 
when they are inversely as the spaces they pass over. Hence, 
in this example, 2 pounds, 8 feet from die prop, will balance 

X 
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8 pouiids 2 feet from the prop ; tberelbre, if ^e dinide the 
distance of the power from the prop by the distance of the 
WEIGHT jS-oitt the propy the quotient wUl always express the 
ratio of the weight to the power ; f z= 4, that is, the weight 
will be 4 times as much as iht power. 42 X 4 = 168. 

Ans. 168 lbs. 

193. Supposing the level as^bove, wh^it power would it 
require to raise 1000 pounds ? Ans. ^^^ = 250 pounds. 

194. If the weight to be raised be 5 times as much as the 
power to be applied, and the distance cf the weight from the 
prop be 4 feet, how far from the prc^ must the power be 
applied ? Ans. 20 feet 

195. If the greater distance be 40 feet, and the less ^ of a 
foot, and the power 175 pounds, what is the weight? 

Anr* 14000 pounds. 

196. Two men carry a kettle, weighing 200 pounds ; the 
kettle is suspended on a pole, the bale being 2 feet 6 inches 
from the hands of one, and 3 feet 4 inches from the hands 
of the other ; how many pounds does each bear ? 

4 ( 114f pounds. 
^'"^ I 86| pounds. 

197. There is a windlass, the wheel of which is 60 
inches in diameter, and the axis, around which the rope 
coils, is 6 inches in diameter ; how many pounds on the axle 
will be balanced by 240 pounds at the wheel ? 

Note, The spaces passed over are evidently as the diamt* 
tersj or the circumferences; therefore, ^ = 10, ratio. 

Ans. 2400 pounds. 

198. If the diameter of the wheel be 60 inches, what 
must be the diameter of the axle, that the ratio of the weight 
to the power may be 10 to 1 ? Ans. 6 inches. 

Note. This calculation is on the supposition, that there 
is no friction^ for which it is usual to add i to the power 
which is to work the machine. 

199. There is a screw, whose tlireads are 1 inch asun- 
der, which is turned by a lever 5 feet, == 60 inches, long ; 
what is the ratio of the weight to the power ? 

Note. The power applied at the end of the lever will de- 
scribe the circumference of a circle 60 X 2 = 120 inches 
in diameter, while the weight is raised 1 inch ; therefore, 
tiie ratio will be found by dividing the circumference ofacircle^ 
whose diameter is twice the length of the lever^ by the distmc€ 
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heiwHn Ae threads of the screw. 120 X 3f == 377| cir- 

3774- 
cumference, and —^ = 377f , ratio, Ans. 

200. There is a screw, whose threads are ^ of an inch 
asunder; if it be turned by a lever 10 feet long, what weight 
will be balanced by 120 pounds power ? Arts. 30171 pounds. 

201. There is a machine, in which the power moves over 
10 feet, while the weight is raised 1 inch ; what is the 
power of that machine, that is, what is the ratio of the 
weight to the power ? Ans, 120. 

202. A man put 20 s^ples into a wine gallon measure, 
which was afterwards filled by pouring in 1 quart of water; 
required the contents of the apples in cubic inches. 

Ans. 173 J inches. 

203. A rough stone was put into a vessel, whose capaci- 
ty was 14 wine quarts, which was afterwards filled with 2^ 
quarts of water ; what was the cubic content of the stone ? 

Ans, 664^ inches. 
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NOTES. 

No. L 

Ovcrdean, Sept. 17, 1801 
For value received, I promise to pay to Oliver Bountiful, 
or order, sixty-three dollars fifty-four cents, on demand, with 
interest after three months. William Trustt* 

ilife^/, Timothy' Testimony^ 

No. II. 

Bllfoil, Sept. 17, 1801 

For value received, I promise to pay to 0..R., or bearer^ 

— — dollars cents, three months after date. 

Peter Pencii^ 
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No. III. 

By two PenoM. 

Ariaii,S«pt.l7,180t 
For vahie received, we, jointly ant*, severally, promise to 

pay to C. D., or order, ■■ dollars ■ cents, on 

demand, with interest Alden Faithful. 

Atiesty Constance Adley. Jaaies Faibfacs. 



Observations. 

1. No note is negotiable unless the Words " cr order^^^ ottier*' 
wise " or hearer^'*'* be inserted iri it 

2. If the note be written to pay bim " w orderj^^ (No. I.) 
then Oliver Bountiful may endor^ this note, that is, write 
his name on the backside, and sell it to A, B, C, or whom 
he pleases. Then A, who buys the note, calls on WiRiam 
Trusty for payment, and if he neglects, or is unable to pay^ 
A may recover it of the endorser; 

3. If a note be written to pay him *' or hearer j'*'* (No. 11.) 
then any person, who holds the note, inay sue and recover the 
same of reter Pencil. 

4. The rate of interest, established by law, being six per 
cent, per amwan^ it becomes unnecessary, in writing notes, to 
mention the hite of interest; it is sufficient to write them 
for the payment of such a suiri, with interest, for it will be 
understood legal interest, which is sin per cent 

5. All notes are either payable oh demand, or at the ex- 
jpiration of a certain term of time agreed upon by the parties, 
and mentioned in the tiote, as three months, a year, &c. 

6. If a bond or note mention no time of payment, it is 
always on deinand, whether the Words "on demand*^ be 
expressed or not 

7; All notes, payable at a certaih time, are on interest sis 
soon as they become due, though in such notes there be no 
mention made of in^trest 

This rule is founded on the principle, that every man 
ought to receive his money when due, and that the non- 
payment of it at that time is an injury to him. The law, 
therefore, to do him justice, allows him interest from the 
time the money becomes due, as a coo.pensation for the 
injury. 

8. Upon the same principle, a note, payao/** on ^mand, 
without any mention made of interest, is on inioiest aft» ft 
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demand of payment, for upoii demand such notes imme- 
diately become due. 

9. If a note be given for a specific article, as rye, payable 
in one, two, or three months, or iii any Certain time, and the 
dgner of such note suffers the time to elapse without de- 
livering such article, the holder of the note will not be 
obliged to take the article afterwards, but may demand and 
recover the value of it in money. 



1 



BONDS. 

A Bond, tdth a CondiHony from one to another 4 
Know all men by these presents, that I, C. D. ofl &c., in 
the county of, &c., am held and firmly bound to £. F., of, 
&c., in two hundred dollars, to be paid to the said E. F., or 
his certain attorney, his executors, administrators, or assigns, 
to which payment, well and truly to be made, I bind myself, 
my heirs, executors and administrators, firmly by these 
presents. Sealed with my seal. Dated the eleventh day of 
*— — , in the year of our Lord one thousand eight hun- 
dred and two. 

T%e Condition of this obligation is such, that, if the above- 
bound C. D., his heirs, executors, or administrators, do and 
shall well and truly pay, or cause to be paid, unto the above- 
named £. F., his executors, administrators, or assigns, the 
full sum of two hundred dollars, with legal interest for 
the same, on or before the eleventh day of next en- 
suing the date hereof, — then this obligation to be void, or 
otherwise to remain in full force and virtue. 
Signed, &c. 



A Condition of a Counter Bond, or Bond of Indemnilyj %iohere 
one man becomes hound for another. 
The condition of this obligation is such, that whereas the 
above-named A. B., at the special instance and lequest, and 
for the only proper debt of the above-bound C. jO., together 
with the said C. D., is, and by one bond or obligation bear- 
ing equal date with the obligation above-written, held and 

firmly bound unto E. F., of, &c., in the penal sum of- ;— 

dollars, conditioned for the payment or the sum of, &c., with 
l^pl interest for the same, on th^ day of 
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hejt ensuing the date of the said in part recited obKgatioif^ 
as in and by the said in part recited bond, with the condition 
thereunder written, may more fully appear ; — if, therefore, the 
said C. D., his heirs, executors, or administrators, do and 
shall well and truly pay ^ or cause to be paid, unto the said 
E. F., his exe'iutors, adminibtrators, or assigns, the'said sum 

of, Alc, with legal interest of the same, on the said ; 

day of, &c., next ensuing the date of the said in part re- 
cited obligation, according to the true intent and meaning, 
and in full discharge and satisfaction of the said in part re- 
cited bond or obligation, — then, &c.— otherwise, &c. 



Note. The principal difference between a note and a 
bond is, that the latter is an instrument of more solemnity, 
being given under seal. Also, a note may be controlled by 
a special agreement, different from the note, whereas, in case 
of a bond, no special agreement can in the least control 
what appears to have been the intention of the parties, as 
expressed by the words in the condition of the bond. 



RECEIPTS. 

Sitgne\'es, Sept. 19, 1802. 
ftecervecT from Mr. Durance Adley ten dollars in full 
of ak accounts. Orvand Constance. . 

Srtgrieves, SSept. 19, 1802. 

Received of Mr. Orvand Constance five dollars in full 
of all accounts. Durance Adley. 



Receipt for Money received on a Note. 

SitgrJeves, Sept 19, 1802. 

Received of Mr. Simpson Eastly (by t\m hand of Tittjs 
Trusty) sixteen dollars twenty-five cents, which is en- 
dorsed on his note of June 3, 1802. 

Peter Cheerful. 

A Recent for Money recevved on Accounts 

Sitgrieves, SepU 19, 1802. 

Received of Mr. Grand Landire fifty dollars on ac- 
count ElDRO SLACKI.KY. 
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Receipt for Money received for another Person. 

Solcin, Aug;. 10» 1827. 

Received from P. C. one hundred dollars for account of 
I. B. £li Truman. 



Receipt for Interest due on a Note. 

Amherst, Jaly 6, 1827. 

Received of I. S. thirty dollars, in full of one year's in- 
terest of ^ 600, due to me on the : day of -. — 

^ast| on note from the said I. S. Solomon Gra^. 

Receipt for Money paid before it becomes due, 

Hillsborough, Mav 3, 182X 

Received of T. Z. ninety dollars, advanced in full for one 
year's rent of my farm, leased to the said T. Z., ending the 
first day of April next, 1828. Honestus James. 

Note, There is a distinction between receipts givep in 
full of aU accounts^ and others in full of aU demands. The 
former cut off accounts only ; the latter cut off not only ao- 
eounts, but all obligations and right of action. 



ORDERS. 



Archdnl^;, Sept. 9, 1808. 

Mr. Stephen Burgess. For value received, pay to A. 
B., or order, ten dollars, and place the same to my account 

Samuel Skinner. 



Pittsburfrh, Sept. 9, 1821. 

Mr. James Robottom. Please to deliver Mr. L. D. such 
goods as he may call for, not exceeding the sum of t^'enty- 
five dollars, and place the same to the account of your 
bumble servant, Nicholas Reubens. 



It is necessary that eveiy man should have some regular, 
uniform method of keeping his accounts. ^Nhzi this method 
shall be, the law does not prescribe ; but, in cases of dis- 
pute, it requires that the book, or that on which the charges 
were originally made, be produced in open court, when h% 
will be required to answer to the following questiona :— - 
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